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VOL. XXVII FASC. V 31: VII 1946 N:o 159 


RELATION OF MICROSCOPIC STRUCTURE OF 
LARYNGEAL CANCER TO RADIO- 
CURABILITY 
by 


S. Mustakallio 


When estimating the grade of malignancy of a tumor it may be 
established, as a general rule, that the more differentiated cancers seem 
more cohesive, extend more slowly, metastasize less readily. The more 
undifferentiated cancers may be loosely constructed, metastasize more 
readily. The differentiated cancers are less radiosensitive, but if once 
controlled, they are more apt to remain cured. The undifferentiated 
cancers are radiosensitive. yet at times may not be radiocurable because 
of extensions which have escaped efficient irradiation. 

I had the opportunity of presenting in this paper (1944, p. 13) the 
result of roentgen treatment in 201 cases of laryngeal cancer. Of 66 cases 
followed during 5 years 21 (32 per cent) were ‘free of symptoms. In this 
connection I did not, however, compare the histologic picture of the 
tumors to the result of the treatment. When doing this. only cases which 
have been microscopically examined should be considered. Further, all 
cases in which the treatment has been interrupted for some reason must 
be excluded. Finally, in this investigation only those cases can be con- 
sidered which have been followed at least 5 vears. All cases in which the 
patient died, free of symptoms within 5 years from some other illness 
must be excluded, as a recurrence might have occurred before the passing 
of 5 vears. Thus all cases which died from cancer, or had a recurrence, 
have been included. The relation of microscopic structure to radiocur- 
ability may be established only when all uncertain factors are excluded 
in this way. 


‘ Submitted for publication, Dec. 21, 1945. 
From the Central Institute for Radiotherapy, Helsinki (Chief: 8. MustaKa.io, M. D.) 
02—460088. Acta Radiologica. Vol. XXVII. 


) 
% 
8. 
id 
a- 
Vv. 
= 
of 
en 
j 
la- 
ll. 
le. 
ra- 
Jer 
ily 
sed 
= 7 
ia. 
len 
len 


d 


474 S$. MUSTAKALLIO 


The laryngeal mucosa is stratified squamous epithelium in characi r 
except on the false vocal cords and over them on the front part of t .e 
larynx, where it is cylindric Epithelium produces cerai in 
only at the level of the true vocal cords. Cancers arising from the lary..x 
are thus mainly squamous-cell epitheliomas. 


Microscopie grading of Cancer 


The grading of cancer is based on the fundamental principle of cell 
differentiation. Of course the number of mitotic figures and the variation 
in size of nuclei and nucleoli, and hyperchromatism, play a part in the 
grading, special stress being laid, however, on the differentiation. The 
cancers are divided into four grades according to BropERs (1920, 1921, 
1940): »If a cancer shows a marked tendency to differentiate, that is, if 
differentiation ranges from almost 100 per cent to 75 per cent, and un- 
differentiation from almost nothing to 25 per cent, it is grade I. A grade II 
epithelioma is one in which differentiation ranges from 75 per cent to 50 
per cent. A grade III epithelioma is one in which differentiation ranges 
from 50 per cent to 25 per cent. A grade IV epithelioma is one in which 
differentiation ranges from 25 per cent to practically nothing.» According 
to Bropers the grade of malignancy of carcinomatous neoplasms are. asa 
rule, in direct proportion to their proliferative, metastasizing, and death- 
dealing capacities. The chief difference in the malignancy of different 
tumors of the same type depends on their cellular activity. The grading 
of cancer has its greatest value in prognosis and in the choice of therapy. 

It may be well to call attention to the fact that the microscopist must 
deal with many difficulties when grading the cancer, and when estimating 
the proportion of cells which are partially or completely differentiated 
and those which are more or less undifferentiated. The most extreme cases, 
viz. grade one and four, are the easiest to classify. If almost all cells are 
differentiated, or seem to differentiate, this fact is easily microscopically 
established (fig. 1). Likewise it is easy to refer a case to grade four when all 
cells are undifferentiated, thus differing completely from the normal cells 
of the larynx epithelium (fig. 4). It is, on the other hand, very difficult to 
classify the second and third grade as no exact limits can be established 
between these two groups (fig. 2 and 3). PHILLIPs (1931) certainly gives 
a clear scheme for the histological classification of carcinomas of the cavity 
of the mouth, but this scheme cannot be applied to laryngeal carcinomas. 
The numerous clear pictures of BropErs, however, make the classification 
of the cases much easier. The differentiation of the cells is indicated by the 
formation of cell-nests and by keratinization of cells. The typical squamous 
cells and prickle cells are also differentiated cells. The variation in form 
and size of the cells, the presence of mitoses, as well as big nucleols and 
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Fig. 1. Laryngeal cancer, grade I, with keratinization of cells. 
Magnification 60 x. 


Laryngeal cancer, grade II, with numerous differentiated cells. 
Magnification 60 x. 


hyperchromatism are signs of undifferentiation. These signs of the degree 
of differentiation of tumors do not, however, appear regularly. Thus a 
grade I carcinoma should be rich in cell-nests, keratinized cells, and devel- 
oped squamous cells. The size and form of the cells, as well as the size of 
the nucleols, ought not to vary much. Mitoses and hyperchromatism should 
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Fig. 3. Laryngeal cancer, grade III, with only a few differentiated cells. 
Magnification 90 x. 


Fig. 4. Laryngeal cancer, grade IV, with no differentiated cells. 
Magnification 180 x. 


not occur. This, however, is not always the case as even the grade I 
carcinoma may show simultaneously, in places, mitoses, big nucleols, 
hyperchromatism, and particularly prickle cells. The presence of a great 
majority of differentiated cells, however, clearly refers the case te the 
first group. 
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Each case was examined several times, and the microscopic clas- 
siication done, and only then were drawn up the tables with their 
clinical data. I thus endeavoured to make the microscopic investigation 
mere objective in trying not to let the clinical picture or the result of the 
treatment influence the microscopic grading. When estimating the reliab- 
ility of the classification, it should be observed that errors may arise from 
the fact that the biopsy specimen is generally only a small part of the 
tumor. It is well-known that the histologic structure of the tumor may 
vary in different parts. when the tumors are cut in serial slides throughout 
(MmeuRMAN). The carcinomas have, however, generally the same grade of 
malignancy throughout (BRODERS, PHILLIPs). 


Table I. 


Classification of Laryngeal Cancer and Result of Treatment. 


No evidence of cancer Dead or not 


Grade Case after 5 or more years cured 
12 6 6 
26 10 16 
21 1 20 
67 22 (33 4) 45 
Table II. 


Relation of Microscopie Structure to Clinical Stages, Involvement of Lymph Nodes 
and Duration of Life. 


Clinical Stages 


by beginning of Metas- Dead or not cured. Duration 


Microscopic | the year of Life in years 
1 2 3 ais 
12 2 5 2* 6 1 
26 2 | 145 10 7| 3) 1 1 
21 | 11 1 7| 2 1 
8 1 : 5 1 1| 1* 
67 4 17 46 34 22 19,14; 5; 3; 1] 3] 1 


' Clinical stage 1 is one in which cancer only superficially infiltrates one or both 
vocal cords, which move freely. 

Stage 2 is one in which cancer infiltrates so deeply the surrounding tissue that the 
vocal cords are immobile, or move only slightly, or in which cancer extending outside 
the vocal cords has spread to the cartilage. 

Stage 3 is one in which cancer is extending outside the larynx or in which the 
lymphnodes are involved. 

1 cured. 

* 2 cured. 

‘ The patient lives but he has probably metastasis in the right lung. 
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A summary of the microscopic classification and the results of trea.- 
ment are given in table II. My cases are distributed in the different grou 
in almost the same proportion as the cases of cancer of the cavity of t.. 
mouth presented by PxHiLuips. On the other hand, in the statistic of cancor 
in the cavities of organs of the head and neck given by BRopeErs the gra:ie 
I cancers occur proportionally less frequently; for the rest, however, tie 
proportions are much the same as in my material of laryngeal carcinomis. 

The best results have been achieved in the grade I and grade IV cases, 
thus in the most and the least differentiated cancers. It is somewhat 
strange that the best results have been achieved with those kinds of 
cancers which, from a general point of view, are the most and the least 
radiosensitive. It was also unexpected that the third grade should give the 
worst results, viz. only one cured out of 21. The material of PHILuips 
comprises 71 roentgen treated cases of carcinomas of the cavity of the 
mouth, and he compares the grade of the primary growth with its reaction 
to irradiation, and it was established that there was no correlation what- 
soever in the 71 cases investigated. 

In order to find active reasons for the results presented, it is necessary 
further to classify the cases also into different clinical groups. This has 
been done in table III. The table shows that the cases of grade I have, 
on an average, been treated at a considerably earlier stage of development 
than the cases of the other groups. This is due to the fact that far differ- 
entiated cancers develop slowly compared to those of other grades. This 
furthers the recovering possibility. The results also show that the less 
differentiated the cancer has been, at a later clinical stage have the pa- 
tients arrived for treatment. The greater radiosensibility of these tumors, 
however, compensates, to a certain degree, this disadvantage. The readi- 
ness to form metastases does not follow quite such a clear line, as the 
frequency of metastases in grades II and III is about the same. 

The cases of grade I have, however, quite obviously the smallest and 
those of grade IV the greatest tendency to form metastases. 

The results achieved in the cases of group I might be explained thus: 
even if these tumors are less radiosensitive, the importance of the early 
stage at which the patient arrives for treatment is greater than the less 
radiosensitive quality of the tumor. The results of the IV grade, on the 
other hand, show that little differentiated laryngeal carcinomas will 
generally be cured despite of numerous metastases. It is very difficult 
to explain why results are entirely bad with carcinomas of the third group. 
In trying to find a reason for this one can but draw the conclusion that 
these cancers have the bad qualities of both the differentiated and the 
undifferentiated carcinomas. They are obviously not more radiosensitive 
than the far differentiated carcinomas. The carcinomas of the third grade 
contain 25—50 %, differentiated cells which are radioresistent. On the 
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ot er hand, these cases have a considerable tendency to metastasize and 
th » grow rapidly. 

‘he inflammatory cells do not seem to have any influence of import- 
ane on the result of the roentgen treatment. Their number and quality 
varies also considerably in cured cases. Neither did PHILuips establish 
any correlation between the round cell infiltration and the radiocurability. 

These results of roentgen treatment differ considerably from the results 
of operative treatment published by Bropers. The results of surgical 
treatment according to grade in epitheliomas of cavities and internal 
organs of the head and neck presented by him are the following: Grade I 
83.53 °%, grade IT 32,07 °%, grade III 8.64 °%% and grade IV 9.52 %. Total 
number of patients 233. Also surgical treatment gives the worst results 
for the grade III carcinomas. This comparison also shows that for the 
grade IV carcinomas roentgen treatment is altogether the best. 

It is easily understood that the results of surgical treatment are 
bad in the third and the fourth group in which the tumors infiltrate and 
have a marked tendency to metastasize. A correct roentgen treatment, 
on the other hand, effects fairly homogeneously the whole treated area 
and seeing that the grade IV tumors are radiosensitive, the good results 
are easily understood. 

From the above cases appears that the classification of the histological 
quality of the laryngeal carcinomas is of great importance in estimating 
the prognosis of the illness. The stage of differentiation of the tumor 
should also influence the choice of therapy. At least the undifferentiated 
carcinomas, those of grade IV, should obviously be subject to roentgen 
treatment as an operative treatment in these cases does not give nearly 
as good results. The results of roentgen treatment of carcinomas of the 
third grade have been so bad that it would probably be better to try 
operative treatment in these cases. The two first grades, however, may 
well be treated also with roentgen. 


SUMMARY 


The author has roentgen treated 67 microscopically investigated cases of laryngeal 
carcinomas, which have been classified, according to Bropers, in four different grades 
in relation to their degree of differentiation. Of these, 22 (33 °,) were free of symptoms 
for more than 5 years. The best results are obtained in cases with little differentiated 
cancers, despite the usual metastases (5 out of 8 cases were cured). There were also good 
results in the most differentiated cancers (6 were cured out of 12). In the second histological 
grade results were also rather good (10 out of 26 cases were cured). The third grade gave 
the worst result (with only one cured of 21 cases). The cases of grade I arrived for treat- 
ment at an early clinical stage of development, which obviously compensated the minor 
radiosensitiveness of these tumors. The radiosensitiveness of the fourth grade causes 
good results of treatment in spite of the large extension of the tumor. 
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ZUSAMMENFASSUNG 


Verf. hat 67 mikroskopisch untersuchte Fille von Kehlkopfkrebs réntgenbehand: t, 
die je nach ihrem Differenzierungsgrade nach Bropers in vier verschiedene Grade © 1- 
geteilt wurden. Von ihnen blieben 22 (33 ©) mehr als 5 Jahre lang symptomfrei. Jie 
besten Erfolge werden bei Fillen mit wenig differenziertem Karzinom erreicht, trotz « er 
Hiufigkeit von Metastasen (5 von 8 Fiillen wurden geheilt). Auch bei den am weitesien 
differenzierten Karzinomen kamen gute Erfolge vor. Auch bei dem zweiten histologisch en 
Grade waren die Ergebnisse recht gut (10 von 26 Fiillen wurden geheilt). Der driite 
Grad gab die schlechtesten Ergebnisse (nur einer von 21 Fiillen geheilt). Die zu Grad | 
zihlenden Fille kamen in einem friithen klinischen Entwicklungsstadium zur Behandluig, 
was die geringere Radiosensibilitit dieser Tumoren offenbar wettmachte. Die Radio- 
sensibilitit der Tumoren vierten Grades gab gute Behandlungsresultate, trotz der grossen 
Ausdehnung der Geschwulst. 


RESUME 


L’auteur a traité par les Ravons Roentgen 67 cas de cancers du larynx examinés au 
microscope, qui furent classés d’aprés les quatre degrés de Bropers, selon leur différen- 
tiation. Vingt-deux d’entre eux (33 4) étaient indemnes de symptomes aprés plus de 5 
ans. Les meilleurs résultats furent obtenus dans les cas de carcinomes peu différenciés, en 
dépit des métastases habituelles (5 sur 8 guérirent). Il y eut aussi de bons résultats dans 
les tumeurs les plus différenciées (6 sur 12 guérirent). Au second degré histologique ils 
furent également plutét bons (10 guérisons sur 26 cas). C’est le troisiéme degré qui donna 
les plus mauvais résultats (un seul malade sur 21 guérit). Les cas du premier degré 
étaient venus se faire traiter 4 un stade clinique précoce du développement de leur mal, 
ce qui évidemment avait compensé la radiosensibilité moindre de ces tumeurs-la. La 
radiosensibilité du quatriéme degré est & la base des bons résultats du traitement malgré 
la grande extension de la tumeur. 
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ROM THE ROENTGENOLOGICAL DEPARTMENT OF THE UNIVERSITY CLINIC OF OSLO 
(CHIEF: PROFESSOR TORLEIF DALE, M. D.) 


ON ROENTGEN EXAMINATIONS IN: HEAD TRAUMA? 


by 
Arne Engeset 


[ believe it may be precised that up to the present the roentgen 
examination in head trauma has aimed at the verification of fracture 
lines, fragments of bone, and possible foreign bodies. If the fracture 
lines involve the pneumatic system (accessory sinuses, ears, orbitae), 
this may be of importance, of course. It is also of direct importance 
for the surgical treatment to demonstrate, for example the presence of 
an impacted fragment in the cranial vault with resultant injury of the 
brain. Fracture lines crossing the course of the middle meningeal artery 
are always looked for due to the fact that these vessels are ‘frequently 
injured, resulting in epidural hemorrhage. Fracture lines crossing the 
vascular and nervous channels of the skull are also looked for, especially 
in localized lesions. 

During the past 8—10 years, however, intracranial surgery, in the 
United States of America in ‘particular, has sought other ways. A number 
of papers published by Leary, Munro, Foster Kennepy, and JEFFE R- 
son BrowpER, LavpIG and Watson, have advocated surgical treat- 
ment of the acute subdural haematoma, primarily because in their opin- 
ion an operation may save life. The contention of Munro, that the 
chronic subdural haematoma is a direct result of an untreated acute 
haematoma is of great importance. Radiologically this would mean that 
the surgeons would insist on the diagnosis »Expanding intracranial 
lesion» whenever possible. This diagnosis is established every day at 
roentgen services co-operating with “large neurological departments. At 
other hospitals, where head injuries are received as part of the general 
surgical clientele, the training is small in neuro-radiological diagnostic. 
As our attitude to the subdural haematomas, for example, has undergone 
a total change it should be opportune, therefore, to give a brief review 
of the subject of »intracranial expanding process», as sequel to a head 


‘ Submitted for publication, Nov. 15. 1945. 
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injury. Our text-books contain practically no guidance on this subje 
Even in a quite recent publication like that of E. Buscu: »Forels sning r 
over Nervesystemets Traumatologi», second edition from 1945, one ge s 
the impression that roentgen examinations play an entirely insignifica..t 
role in the diagnosis of these conditions. This certainly is incorrect. 
In my opinion every head injury, even with few symptoms, should |e 
examined radiologically in a correct manner. The cost of such exami- 
nation would play quite a subordinate réle as compared with the expenses 
otherwise incurred by the hospitals in connexion with the patients suffer- 
ing from head injuries. 

We may state that we have four neuro-radiological chief methods for 
the demonstration of an intracranial expanding process as described in 
the following paragraphs: 

1) Roentgen examination of the skull. This should be regarded as indis- 
pensable. Frequently it may be difficult, as victims of head injuries may 
be clouded, restless, violent or comatose. A trained roentgen staff is 
absolutely necessary, and in many cases porters to assist in the handling 
of the patients. 

In my opinion the demands for a routine roentgen examination of 
a head injury should comprise the following exposures: both lateral 
exposures of the skull, one prone occipito-frontal exposure, one exposure 
with vertico-mental projection. These are the most essential ones. It may 
be of use, frequently, to make a 35 degrees supine fronto-occipital pro- 
jection, as also a mento-vertex exposure. 

I} the pineal gland is visible on the lateral exposure, a frontal exposure 
should be made in such a way that the pineal gland is visualized also with 
this projection. This is the main point when it is required to diagnose an 
intracranial expanding process by roentgen examination. In these cases 
it may prove of use to overexpose. 

Whether the frontal exposure is made in prone position (as usual) 
or in supine position (for example in the presence of wounds in the face), 
it is required that the direction of the rays follows the orbito-meatal line. 
On an underexposed film a faintly visible pineal gland is apt to drown 
easily in the shadow of the cranial wall, particularly if it is superimposed 
on a thickened external, occipital protuberance. By slightly changing 
the direction of the rays, however, special exposures may be made in 
which the pineal gland is visualized projected outside this protuberance. 
A very common error is to photograph the skull with too steep backward 
slant, so that the pineal shadow is hidden among the dense bone shadows 
of the anterior skull cavity. 

Provided exposure and projection are ideal, and the pineal shadow 
is large and distinct, it should be easy to demonstrate a displacement of 
the pineal gland, though we have repeatedly seen that lateral displacements 
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oj 1s much as 1 em. have been overlooked. When the displacement is small, 
ra .iologists with little experience are probably inclined to explain an 
day | arent» displacement as being the effect of a slightly tilted projection 
or, for example, as an asymmetrical skull. The personal evaluation, of 
course, has a certain value, but it is always well to apply Waurer Fray’s 
examinations and measurements of the pineal gland in tilted exposures 
of ihe skull, as these are of considerable assistance. On a phantom (dried) 
skull with a properly oriented pineal gland, and by control examinations 
in normal individuals and in patients with intracranial expanding pro- 
cesses, he made the following findings: 

By measuring in millimetres the distance from the internal lamina 
to the middle of the shadow of the pineal gland on both sides in frontal 
exposures (in anteroposterior as well as posteroanterior direction) he 
found that tilted positions of the skull of as much as 15 degrees to both 
sides had no influence neither on the distance nor on the width of the 
skull. A pineal gland which had been lying in the midline, was still there, 
while a displaced pineal gland remained measurably displaced. 

FRAY is of the opinion — based on his experiences — that the mea- 
surements on each side may show a difference of 2 millimetres without 
being pathological. Among 15 patients suspected of brain tumour, in 
whom the diagnosis was made in our department, nine cases were verified 
by operation or by encephalography. In one case in which a pineal dis- 
placement of 4 mm. was revealed by roentgen examination of the skull, 
this could not be verified by encephalography. (We do not know, however, 
how accurately encephalography is able to demonstrate small expanding 
processes (thin haematomas).) 

In a patient from The University Clinic Surgical Department A. we 
have been able to verify by operation (ToRKILDSEN) a typical subdural 
haematoma with a difference of 6 mm. between the two sides. From the 
University Clinic Surgical Department B. we had one case with 8 mm. 
difference between the two sides, in which operation (Professor INGE- 
BRIGTSEN) — as also subsequent autopsy — disclosed a cerebral contusion 
with major subdural clots of blood. Further was found a swelling of the 
contused half of the brain, which would thus be misinterpreted as @ con- 
siderable unilateral, intracranial, expanding process. 

In five cases with a difference between the two sides of less than 
4 mm., we were unable to demonstrate any expanding process. All of 
these cases, however, showed a difference of 2 mm., which according to 
Fray should be just normal. 

As the internal lamina may be frequently irregular and somewhat 
inaccurate, therefore, as basis of the measurements (emphasized by 
Friv ANN-DAHL), we have measured the distance from the external lamina 
to the middle of the pineal gland shadow, with equally good result. In 
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the rare cases of injury of the internal lamina, however, a difference n 
distance may be overlooked. A definite difference in thickness of te 
lateral cranial wall, however, will be visible. 

It has been stressed also that the method of measurement of ‘t. 
LoRENz is more exact. (The point of one leg of the compasses is placod 
at the caudal point of the mastoid process on both sides, drawing a cross 
curve above and below the line of connexion between these. The line is 
drawn up, and will correspond to a plane through the pineal gland. The 
displacement of this from the midline can be measured directly here by 
registering the distance from the plane.) 

It appears from the above that in order to control the measures ac- 
cording to the method of Lorenz, the film has to be dry. Exact methods 
of measurement have been introduced also by Liisa, though in my opin- 
ion somewhat involved for clinical use. 

The great advantage of the method of Fray is that it may be per- 
formed easily and rapidly immediately the picture is developed, even if 
it is still wet. On the slightest suspicion supplementary exposures may 
be made, while the patient is still in the department, immediately ajter the 
injury, thus giving the surgeons instant information which is a reason- 
able demand in the presence of an acute lesion. 

A variation of 2 mm. in width is probably correct. We do not feel 
on safe ground, however, until we have a measurable difference of 4 —5 
mm. A difference of 3 mm., however, should be registered, and presum- 
ably be closely controlled clinically before the ‘possible pathological 
importance is repudiated. Intracranial surgical interventions will not be 
undertaken solely on the basis of the roentgen examination of the skull, 
unless this demonstrates quite definite pathological conditions. ‘The 
roentgen examination of the skull should be regarded as a preliminary 
but important method of gaining information as to the extent of the 
injury. If it supplies positive, or possibly positive, information, the finer 
diagnostic apparatus should be started. 

According to CoRNELIUS Dyke the pineal gland is calcified in 59 per 
cent of individuals over 20 years of age. The extent of the diagnostic 
effectivity is not so great, as it is not always possible, unfortunately, 
to see a calcified gland in the frontal exposure, even if it is visible in the 
lateral one. Besides, the subdural haematomas are sometimes bilateral, 
and the one will then have to be larger than the other to give a demon- 
strable displacement of the pineal gland. A calcified gland was found 
in 17 of 30 cases of head injury from The University Clinie Surgical 
Department B. Five of these cases showed lateral displacement, two of 
which verified by operation. Further, three of these cases disclosed back- 
ward displacement by the method of VasTINE and KINNEY. Post mortem 
examination in one of these, who died, demonstrated a frontal contusion 
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wiih a localized haematoma under the frontal lobe. This finding may 

plain the backward displacement of the pineal gland. Whoever “takes 
on the task of establishing the diagnosis in a patient with a head injury 
should be fully conversant with this method of measurement. The 
principle consists in measuring the longest distance from the internal 
lamina of the frontal bone to the pineal gland, and thence the longest 
distance to the occipital bone. These values are then entered in a special 
manner on the VASTINE and KINNEY measurement form, from which the 
degree of displacement may be read. The diagrams are modified by Dyke. 

It should be emphasized that an intracranial expanding process must 
and should be diagnosed by a correctly performed roentgen examination 
of the skull. if the pineal gland is calcified. 

In an intracranial expanding process caused by a head injury one 
may generally count with 3—4 possible manifestations. These are: acute 
subdural haematoma — acute epidural haematoma — intracerebral 
hemorrhage, and brain contusion with swelling of the contused half of 
the brain. 

It happens frequently, however, that patients suffering from other 
intracranial lesions fall down and hurt their heads. When the secondary 
signs of increased intracranial tension occur, the original lesion will 
become manifest (cerebral tumour, internal hydrocephalus, brain abscess, 
chronic subdural haematoma, and so forth). When there is a major 
displacement of the pineal gland without the characteristic changes of 
increased intracranial tension, a traumatic origin should be suspected, 
as the acute head injuries at any rate give no secondary radiological signs 
of increased tension. 

A roentgen examination of the skull, however, is only the first stage 
in the modern diagnostic of an intracranial expanding process. It has 
been reported most extensively, however, as it may be carried out fairly 
effectively in the majority of hospitals. 

2) Pneumography. Encephalography. If the roentgen examination 
of the skull has not demonstrated positive changes, in spite of the fact 
that clinical examination makes an intracranial process probable, en- 
cephalography may be carried out with injection of air by cisternal or 
lumbar puncture. Frequently encephalography will be carried out also 
to control a positive, though somewhat dubious cranial finding. 

Eneephalography will make possible a fairly accurate diagnosis of 
intracranial expanding lesions. A doubtful displacement of the pineal 
gland may be confirmed by this method. In cases with intracranial in- 
creased tension encephalography is regarded as contraindicated by The 
Neurological Department (chief: Professor G. H. Monrap-Kroun). 
Further, the encephalographic examination is frequently unsuccessful, 
as sufficient airfilimg of the ventricular system cannot be obtained, in 


: 
e 
Oss 
is 4 
{ 
| 
> 
j 


486 ARNE ENGESET 


which case many investigators, JEFFERSON BROWDER a. 0., recomm id 
the use of ventriculography. This latter examination probably dema ls 
neuro-surgical experience, as even practised surgeons count with a ceri .in 
rate of mortality for this examination. 

3) Ventriculography: Two holes are bored, one on each side of | he 
skull. Such trepanation often discloses an existing haematoma, perh:ps 
on both sides. This is then removed through the bore holes possibly aiter 
these have been somewhat widened. If so, the ventriculography may be 
avoided. If no such finding is made, both lateral ventricles are punc- 
tured, making it possible to demonstrate existent intraventricular hae- 
matomas. If such is not present, some cerebral fluid is emptied out and 
replaced by air. Subsequent roentgen examination generally demon- 
strates the majority of intracranial expanding lesions quite satisfactorily. 

Several investigators recommend that one should perform trepana- 
tions at the clinically suspected regions, whereby it will be possible in 
many cases to find existing extracerebral haematomas. (Explorative 
craniotomy.) 

4) Cerebral angiography with injection of opaque medium in the carotid 
arteries. For this we use 35 per cent Perabrodil (or May and Bakers 
Uriodone), which has to be regarded as practically harmless and with 
no discomfort worth mentioning, to the patient. When carried out per- 
cutaneously this examination may be performed ambulantly. In his paper 
on cerebral angiography 1944 the author has not stressed the following 
important experience made by this examination. 

In the beginning 16—20 c. c. of Perabrodil were used for injection 
for one exposure, in order to obtain the best possible filling of the arteries. 
To make a saving, however, we reduced this quantity during the war to 
approximately 7—8 c. c. per injection. Previously the patient frequently 
experienced a fairly great reaction of pain, partly of long duration, which 
rather often spoiled our films because the patient tossed the head during 
the exposure. After the reduction to 7—8 ec. c. the reaction with pain was 
observed much more rarely, and when pain occurred it was slight and of 
short duration, only as a slight jerk. When such small quantities of 
contrast are used, orders for exposure should be given at a very early 
stage, already after injection of approximately 2 c. c. We then observed 
that despite the jerk after the injections the film was clear and free from 
signs of restlessness. In short, with such a small quantity of contrast and 
early injection the radiogram is ready exposed before the reaction of pain 
sets in. Almost never, therefore, are the pictures now troubled by any 
reaction of pain by angiography. In other words, the pain — when 
occurring — seems to be released while the contrast passes the capillary 
region between arteries and veins, and is proportional to the amount 
of injected contrast. (Injection time preferably under 2 seconds.) 
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In 1936 L6xR pointed out that angiography should be carried out in 
al cases of acute injuries to the head, in which the condition was grave, 
ail when a correct diagnosis could not be established in any other way. 
Even with these reservations LOuR has not found support so far. He uses 
Thorotrast, however. All are agreed, however, that angiography should 
be used for the chronic subdural haematoma, in which it gives a 
pathognomonic diagnosis when all other diagnostic measures may fail. 
The diagnosis of the epidural haematoma may also be established with 
a certain degree of probability. 

One thing is fairly certain, however, and that is that angiography 
is able to demonstrate the bulk of haematomas, probably also the bi- 
lateral ones. 

JEFFERSON BrowperR, Lavpic and Watson in their paper from 
1941 state that unilateral cerebral oedema may occur, alone or associated 
with haematomas and contusions. Such unilateral oedema will manifest 
itself as a unilateral expanding process, and may be diagnosed by dis- 
placement of the pineal gland and the ventricular system to the con- 
tralateral side. These authors were unable to establish any closer diagnosis 
as to the nature of the lesion. It appears to us amazing that in this large 
material of more than 10,000 cases of head injury treated neurosurgically 
angiography has not been performed. 

LOuR on the other hand, in his paper from 1936, has one case exam- 
ined by angiography, with the diagnosis »cerebral contusion with cere- 
bral oedema». This patient was treated with hypertonic glucose solution, 
and was cured. In this case it was a tentative diagnosis, which was con- 
firmed, however, by the course of the injury. 

In a second case (no. 3, page 2649, Zbl. f. Chir. 1936) he is able to 
demonstrate pictures from an autoptically verified case of cerebral 
oedema. It is remarkable that this rather precise way of diagnosing 
a circumscript cerebral oedema has not been the subject of more 
discussion in the literature. 

The problem »intracranial expanding process» also comprises these 
conditions, and it is obvious that it is not possible to establish the diagnosis 
of oedema with any particular certainty by roentgen examinations of 
the skull (the pineal gland) or by encephalography. L6ur has empha- 
sized that with angiography it is possible to establish a pathognomonic 
diagnosis as far as subdural haematoma is concerned, and that is very 
important. With regard to the diagnosis of localized cerebral oedema or 
intracerebral hemorrhage, however, it is equally important to be able 
to exclude the diagnosis subdural haematoma, as the two possibilities 
mentioned are then the first to present themselves. As an intracerebral 
haematoma frequently will cause local changes in the angiograms this 
may be suspected (case 2) and the diagnosis cerebral oedema may be 
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verified fairly easily if the expanding process decreases, to show signs 
the end of shrinking and retraction to the contralateral side, as in +e 
case following. 


A male (W. E.), 45 vears of age, had had a head injury 17 ye.rs 
before his admission into hospital, with a resultant indentation, the 
size of a small plum, in the right parietal region. On January 13th 1945 
he was run down by a lorry. He got up presumably unassisted, but remem- 
bers little. Two hours afterwards he had an attack of vomiting. On ad- 
mission into the Akers hospital he was dysphasic. The right pupilla was 
larger than the left. Facial paralysis of the lower right side. Roentgen 
examination of the skull showed no signs of fresh fracture. Old impacted 
fracture in the right parietal region. Pineal gland in the midline according 
to Frays method of measurement. (Fig. 1.) 

Admitted into The University Clinic Department of Neurology on 
January 17th 1945. Roentgen examination of the skull showed measur- 
able displacement of the pineal gland. FRray’s measure right: 8.2 em. 
left: 8.9 em. Diagnosis: Fresh expanding process on the left side. (Fig. 2.) 

The first roentgen examination of the skull on the day of the injury 
was quite indispensable for the diagnosis. If this original picture had not 
been available, the possibility would have had to have been considered 
by the roentgen examination on the latter occasion, of a shrinking process 
on the right side caused by his old injury on that side. The process could 
now not be over 3—4 days old. In order to confirm this, an encephalo- 
graphy was performed, which demonstrated distinct displacement of 
the ventricular system to the right. Apart from being able to confirm the 
slight displacement of the pineal gland, one had advanced no further 
diagnostically. (Fig. 3.) 

On January 25th 1945 cerebral angiography was carried out (Dr. 
ARNE TORKILDSEN) demonstrating distinctly an expanding process on 
the left side. No signs of subdural haematoma. (Fig. 4, lateral picture 
showed no signs of local expanding processes. The frontal picture Fig. 5, 
shows a bowformed, dislocated anterior cerebral artery to the right.) 

The diagnosis had to be established between cerebral oedema or 
intracerebral haematoma. As no signs were present of any local ex- 
panding process, cerebral oedema was the most probable diagnosis. This 
would be confirmed to a certain degree if the process regressed during 
controll in the department. Diagnosis: Contusio cerebri with localized 
oedema on the left side most probable. 

Control of the pineal gland and encephalography, February 26th 
showed that the expanding process had regressed. Cerebral oedema is 
the most probable diagnosis, therefore, all the more so as three different 
craniotomies on the left side, performed on February Ist, revealed no 
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Fig. 3. 


signs of haematoma. Normal cerebrum was demonstrated though with 
no signs of pulsation (ToRKILDSEN). Thus the process had regressed in 
6—7 weeks. (Fig. 6.) 

Subsequent control on August 16th 1945, disclosed signs of retraction 
to the left, as also a slightly dilated left frontal horn, speaking for shrink- 
age of the left hemisphere. (Fig. 7.) 


33 460088. Acta Radiologica. Vol. XXVII. 
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Fig. 7. 


At the same time as we were able to see these objective signs of 
regression, the aphasia also disappeared and the patient improved 
clinically on the whole. This case stresses the importance of the im- 
. mediate roentgen examination of the skull on the day of the injury, as also 
‘ the importance of subsequent control examination of the skull, particularly 
with regard to the pineal gland. 

Further it is seen that the diagnosis of the nature of the injury in 
such cases may hardly be established without performing cerebral angio- 
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Fig. 9. 


graphy. By this examination distinction may be made between the 
intracerebral and the extracerebral intracranial expansive processes. 
The following cases illustrate this in an excellent manner. 


Case 2. G. R. Male, 38 vears of age. May 22, 1945 victim of an explosion accident. 
Admitted into Bodo hospital the same day. Soporous. The following weeks clouded sen- 
sorium, dysphasia. Admitted into The University Clinic, Department of Neurology, on 
August 2, 1945. Roentgenological examination of the skull August 4th demonstrated: 
Fray’s measure right: 8.6 mm. left: 9.3 mm. Decalcified dorsum sellae. The pineal shift 
together with the sellar changes makes probable the diagnosis of expanding process on 
the left side. 
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Cerebral angiography left side August 6th. Lateral picture (Fig. 8). Bowlike ele (- 
tion of the sylvian group. Frontal picture: Slight elevation of the M. 1 of the sylv in 
group. Fig. 9. No sign of subdural haematoma. Diagnosis: Expanding process in the | it 
temporal lobe. (Considering the trauma in the anamnesis the diagnosis of intracere}) al 
haematoma thus becomes very probable.) 

Operation (Dr. TorKILDsEN): Haematoma in the left temporal lobe. 


Case 3, A. El. Male, 50 years of age. September 17, 1944. Alcohol-intoxication, 
September 22.: Headache. September 23rd.: Brought into hospital unconscious. Gives 
little positive information. Mostly stuporous. Increasingly papiloedema. Transferred to 
The University Clinic, Department of Neurology, on October 12, 1944. 

Cerebral angiography on both sides, as the neurologic diagnosis did not supply 
definite basis for deciding the site of the lesion. On the right side was found a typical 
subdural haematoma over the convexity. (Fig. 10.) 

Operative intervention (Dr. TorKILDSEN): Great quantities of old, dark-coloured 
blood were evacuated. 


On perusal of E. Buscu’s discourses on neurological traumatology 
published in 1945, one feels disappointed — as a radiologist — at the 
part attributed to the roentgen diagnostic, when keeping i in mind the 
above possibilities. tadiology i is restricted to the more general demon- 
stration of fracture lines, and BuscH advises against “early roentgen 
examination of serious cases with fracture of the skull, based on his 
opinion that the roentgen examination of the skull of these patients is an 
intervention». Presumably it is by such patients that an operation may 
be desirable now and then. If it is possible to demonstrate an expanding 
unilateral process, such a diagnosis based on a correctly made frontal 
radiogram of the skull, for example, would have to be counted as a gentle 
and effective diagnostic. There should be very good reasons regarding 
such diagnostics.as unnecessary. 

In this comparison is pointed out, as an example, LEARy’s eleven 
cases of subdural haematomas without fracture of the skull, all of which 
died from half an hour to eighteen hours after the injury from their 
subdural haematomas. It is evident from this how little important it is 
to look for fracture lines in the skull. The haematomas are very difficult 
to diagnose clinically. Approximately half of the cases may be localized 
contralaterally to the trauma and many are bilateral. 

PeTTEe, ALPERS, and several others, maintain that subdural haema- 
tomas frequently are diagnosed when not present, and vice versa. It is 
my opinion and experience that the modern diagnostic, including cerebral 
angiography should be able to demonstrate ‘this lesion with a great 
degree of certainty. I agree, however, with the statement of Aur RS, 
that it is better to err in the former direction. 

Mvnro emphasizes in his up-to-date paper of 45 cases of epidural 
haematoma, that the so called classic clinical picture is the exception and 
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no: the rule. In my estimation, therefore, the value of the roentgen demon- 
strotion of an intracranial expanding unilateral lesion due to head injury 
should be assessed very highly. 

_ If it be a surgical demand that these patients with an expanding 
intracranial lesion due to head injury frequently should be operated upon, 
it may be practical to introduce a more differentiated terminology. 
Buscu speaks about »acute traumatic cerebral lesions» to stress the fact 
that it is the cerebral lesions which are the most important and not the 
fractures. I should favour an expression, for example, as »Caput acutum 
traumaticum». By this term I should understand a fresh case of skull 
trauma with a possible acute intracranial lesion, perhaps of expanding 
nature, and therefore of great importance to the surgeon and the radio- 
logist. Such a conception may in time establish standardized minimum 
demand for a correct diagnostic and therapy in this field. 


SUMMARY 


By neurological examination, roentgen examination of the skull, encephalography, 
ventriculography, and angiography, one is able to diagnose »intracranial expanding 
process» after head injury with great certainty, thus being able in this field to offer the 
operative treatment grateful tasks. 

It is of importance to measure the position of the pineal gland in both planes accord- 
ing to the methods of Fray, Lorenz, Litja and Vastine and Kinney. Pneumographic 
examination is important in cases in which the pineal gland is not calcified. In angio- 
graphy it is possible to distinguish between different expanding lesions: intracranial, 
extracerebral and intracerebral. 


ZUSAMMENFASSUNG 


Durch neurologische Untersuchung und Réntgenuntersuchung des Schiidels, Enze- 
. ©, . © . . . . . 4 

phalographie, Ventrikulographie und Angiographie, ist es méglich, einen »intrakranialen 
expansiven Prozess» nach Kopfverletzung mit grosser Sicherheit festzustellen, wodurch 
der operativen Behandlung auf diesem Gebiete dankbare Aufgaben zugefiihrt werden. 
Es ist wichtig, die Lage der Zirbeldriise nach der Methode von Fray, Lorenz, Linsa, 
VastinE und Kinney in beiden Ebenen auszumessen. Pneumographische Untersuchung 
5 

ist von Bedeutung in Fillen, wo die Zirbeldriise nicht verkalkt ist. Durch Angiographie 

g slogray 


ist es méglich, die verschiedenen expansiven Vorgiinge — intrakraniale, extrazerebrale 
und intrazerebrale — zu unterscheiden. 
RESUME 


Par l’étude neurologique, examen radiologique du crane, l’encéphalographie, la 
ventriculographie et l’angiographie, on est capable de diagnostiquer avec grande certitude 
les »processus intracraniens expansifs» aprés traumatismes de la téte, ce qui offre, dans 
ce domaine, des tiches pleines de promesses au traitement opératoire. 

I! est important de mesurer la position de la glande pinéale dans les deux plans selon 
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les méthodes de Fray, Lorenz, Litsa, Vastine et Kinney. L’examen pneumographig e 
joue un grand réle dans les cas ot cette glande n’est pas calcifiée. Par l’angiographie | n 
peut distinguer les différentes lésions expansives, intracraniennes, extracérébrales +t 
intracérébrales. 


REFERENCES 


1. Atprers, Bernuarp J.: Vascular Diseases of the Brain, Prior’s Loose Leaf. 19:39, 
2. Buscu, E.: Forelesninger over Nervesystemets Traumatologi. Kobenhavn 115. 
2den utgave. 
3. Dyke, Cornetivs: Indirect Sign of Brain Tumors as Noted in the Routine Roeut- 
gen Examinations. Am. J. of Roentg. 1930. 
4. Enceset, Arne: Cerebral Angiography with Perabrodil. Acta Radiol. Suppl. LVI 
1944. 
5. Empiem, Erfaringer med perkutan Cerebral Angiografi. Foredrag Skandi- 
navisk neurologkongress. Stockholm. 1945. 
6. Fray, Watrer: A Study of the Effect of Skull Rotation on Roentgenological 
Measurements of the Pineal Gland. Radiology. Vol. 27. 1936 p: 433. 
7. JEFFERSON Browper, E., Laupig, Guy, H. and Rosperr A. Watson: Subdural 
Haematoma. Annals of Surgery 1941. p. 170. 
8. Kennepy Foster and Wortis Herman: »Acute» Subdural Haematoma and Acute 
Epidural Hemorrhage. Surg. Gyn. and Obst. 1936. p. 732. 
9. Leary, Trvoruy: Subdural haematoma, J. Am. M. Ass. 1934. 103: 879. 
10. Litsa, Benet: On the Localization of Calcified Pineal Bodies under Normal and 
Pathological Conditions. Acta Radiol. 1934. p. 659. 
11. Lorenz, Retnuoip: Zur Lagebestimmung der verkalkten Glandula Pinealis im 
Roéntgenbilde. Fortschritte. B. 61, 1941. p. 338. 
12. Loéur, H.: Hirnverletzungen in Arteriographischer Darstellung. Zbl. f. Chir. 1936, 
p. 42-44. 
13. Munro, Donatp and Ma.rsy, GrorGe L.: Extradural Haemorrhage. Ann. of Surg. 
1941. p. 192. 
14. Vastine and Kinney: The Pineal Shadow as an Aid in the Localization of Brain 
Tumors. A. J. of Roentg. 1927. p. 320. 
15. Zeunper, M.: Die Subdurale Himatome. Zbl. f. Neurochir. p. 337, 1937. 


1 
a 
* 
| 


nd 


im 


FROM THE CENTRAL INSTITUTE FOR RADIOTHERAPY, HELSINKI 
(CHIEF: S. MUSTAKALLIO, M. D.) 


A NEW SIMPLIFIED RADIUM APPLICATOR FOR 
INTENSIFYING THE RADIOTHERAPY OF 
THE PARAMETRIA IN CANCER 
OF THE CERVIX’ 
by 
V. Kahanpdaa 


As one of the most conspicuous technical imperfections on account 
of which modern radiation therapy of carcinoma colli uteri has not even 
in the best institutions resulted in permanent cure, even for the half 
of the treated, must be considered the fact that radiation therapy has 
not been sufficiently effective in the parametrical tissues farther at the 
side and near the pelvic wall. In advanced cases it is not always possible 
to remove the carcinoma infiltrations in the parametria and, although 
it may seem possible, the disease has a strong inclination to recur in this 
very area. Even in cases considered to be early in which, at the start 
of treatment, no infiltrations located at the side in the parametria can 
yet clinically be stated, possible recurrences most often appear in this 
area. 

These clinical experiences are explained primarily by the fact, that 
the effect of the brachyradium therapy used decreases and becomes in- 
sufficient already at the distance of a few centrimetres from the radium 
source, and an additional compensatory teleradium or roentgen therapy 
has not been able to extend the scope of effective radiation sufficiently 
far to the side. 

Naturally obtaining more effective action by increasing the radiation 
doses might be considered. This has been tried particularly in the early 
days of radiation treatment, but consequently extensive necroses appeared 
in the healthy tissues too. Even now there are sometimes unpleasant 
complications resulting from overdosage, such as stricturae recti or fistu- 
lae rectovaginales. The resistance of the surrounding healthy organs and 
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tissues at any rate sets certain limits, which cannot be exceeded witho 
ereat risk. 

Although it is advisable to individualize the details of the treatment i 
each case and to try to protect the urinary tract and especially the rectal w: Il 
in the best way, and thus to come as near the tolerance limit of the healt: y 
tissues as possible in the radium dosage, it is not possible to eliminate tie 
mentioned danger of recurrence in the parametria and generally in the lateral 
tissues of the pelvis only hereby. 

The insufficiency of the therapy applied in the lateral parts of the 
parametria and the danger of recurrence at the side of the pelvis tissue 
is so conspicuous that it has naturally been considered in the development 
of the therapeutical methods of the most well-known schools. This is 
showed e. g. in HEYMAN’s manner of using as broad radium plates as 
possible for radiation therapy of the vagina, and the structure of REGavun’s 
colpostat. 

On the other hand, the need of intensifying the parametrial treatment 
has led to improvements in the field of roentgen therapy. Of these the 
»Parametrien-Spinafelder» used at A. MAyer’s clinic in Tiibingen (Ret- 
CHENMILLER) may be mentioned. Similarly I should like to mention the 
idea of protec ting the most medial parts of the pelvis against roentgenrays, 
in order to intensify the treatment without danger of ‘lesion in the centre 
to the already radiated cervix or the rectum and bladder tract (Dieret, 
Martivs). Particularly the bedy cavity tube constructed by ScHAFER 
and Wirre for close roentgen treatment of the parametria through the 
vagina, the so-called »Kontaktbestrahlung», may still be mentioned. 

An attempt to intensify the radiation therapy of the parametria was 
also the intubation of radium needles. This method, however, most 
clinics appear to have abandoned the reason being the obvious danger of 
infection, fistula and thrombosis (ARNESON, PICKHAN etc.). 

Bum has tried to treat carcinoma infiltrations of the parametria 
by »paravaginal radiation». Penetrating operatively from the cavum 
ischiorectale to the base of ligamentum latum it was possible to place 
the radium capsules on the carcinoma infiltrations observed at palpa- 
tion here. 

As a curiosity OKABAYASHI's »lapavolt») may be mentioned as well 
— for close radiation by transportable roentgen equipment in inoperable 
‘ancer cases during laparotomy directly on the tumor infiltrations, and 
the attempts of SavvaGE etc. to treat the parametria locally per laparo- 
tonilam. 

Also here in Finland Cuypenivs in 1940 has paid attention to the 
inadequate effect of the brachyraduim methods in the neighbourhood of 
the lateral pelvis wall. He said: »Die Radiumbehandlung muss auf irgend- 
eine Weise vervollstindigt werden. Bei unseren gegenwirtigen Moglic ‘h- 
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ke..en kann die Hoffnung nur auf eine he 
er.anzende Behandlung mit Réntgen in 
de: einen oder anderen Form gesetzt wer- 
dei.» 

These references indicate that the ef- 
fect of a brachyradium therapy for the 
parametria and the side parts of the pel- 
vis is considered to be insufficient. Having 
arrived at the same conclusion on the 
basis of our own experience I have con- | L tv-4 
structed a new applicator for vaginal | - 
radiation treatment. The main purpose of 
the new simple implement is to intensify wo 
the irradiation at the sides by shortening the‘ 
distance between the radiation source and Fig. 1. Diagrammatic drawing of 
the object of treatment. the new applicator. 


Fig. 2. The applicator and the Fig. 3. The radium bolts attached ta 
radium bolts. the applicator. 


The new applicator 


The applicator is constructed of stainless steel plate, 1 mm thick, 
with edges ground round and having the form of the letter U (Fig. 1—3). 
The appliance is 18 cm in length and weighs only 60 grammes without 
the radium bolts. On the bottom the branches lie partially on each other 
the appliance being here more steady and rigid than in the branches which 
are long, bent outwards at the ends and growing thinner in this direction. 
Thus the branches have got spring-like resilience in their whole length. 
At the end of both branches there are two radium bolt holders the 
shape of which is that of an ample semicircle, riveted at their base plates, 
all heing constructed of the same thin steel plate as the whole appli- 
ance. Beneath the bolt holders there are lead plates, 3 mm in thickness, 


fj 
fie 
sue 
ent 
is 
as 
D's 
ent 
the 
“ER iam” 
ost = 
of | 
ria 
wm 
ace 
ell 
ble 
nd 
ro- f 
the 
of 
id- 
ch- 
| 


498 V. KAHANPAA 


of the size of the radium bolt bases affixed by soldering. These preve t 
the radium bolts pushed into their holders from dropping from the gi p 
of the holders and simultaneously work as a partial protection of “tue 
rectum. So far I have used almost without any exception 60 mg radium 
bolts on either side, both of them containing 6 needles of 10 mg plac d 
in a cylindrical covering the whole filtration corresponding to a 3 mm 
Pb filter The bolts are as a rule wrapped in a thin rubber shield, which 
also secures their remaining in their holders (Fig. 3). 


The applicator in use 


The only condition for employing the applicator is that the introitus 
or the whole vagina is not too narrow. A few per cent of the carcinoma 
colli uteri patients being 0-parae and the disease seldom appearing in 
persons of advanced age, when the vagina has atrophied in a noticeable 
degree, the equipment can be employed in nearly all cases still suitable 
for treatment. It is true, that the advanced cases in which a large area 
of the vagina on account of the extensive carcinoma infiltration has 
developed into a stiff tube are beyond the field of action of the new 
appliance, but in cases like these, as a rule, only palliative therapeutics 
are adopted. 

The applicator is placed very simply and without pain, anaesthesia 
not being required unless it is indicated by simultaneous intrauterine 
radium application or psychical reasons. 

The radium tube being placed in the cervix both specula remain un- 
moved and the unopened applicator with the bolts is inserted into the 
vagina. Before the bolts pass the level of the portio the grip pressing the 
branches is loosened to such an extent that the bolts are able to draw 
farther away from each other thus reaching the lateral fornices. The 
appliance not being quite straight but slightly concave ventrally the 
mucous membrane of the fornices is touched only by the smooth, rounded 
side surfaces of the bolts. The applicator being now completely loosened 
the radium bolts press to the side in the amount permitted by anatomical 
circumstances by the resilient force of the applicator which tends to open. 
In favourable cases the bolts draw away from each other circa 6 cm, 
sometimes even more. Before inserting the applicator the branches may 
be bent by hand somewhat farther out according to the conditions given 
by the width and yielding capacity of the vagina, in order to reach a 
suitable pressure towards the sides. 


' The radium packages used by us are also in other respects quite similar to those 
used by Heyman in Stockholm, 
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Che lateral movement of the bolts may be increased even more by 
pushing a tight layer of gauze tampon between the branches of the appli- 
cator. Finally I pushed a layer of tampon also behind the two bolts. 
The absence of rectal reactions in cases hitherto treated shows that 
the wpplicator can be used without closing the vagina with tampons between 
the applicator branches when this seems to be called for on account of the 
danger of infection. This is not necessary even for holding the applicator 
in its place during the treatment. 

Before the patient is raised from the table the applicator is once more 
pushed inwards by pressing its outer edge by the jlat of the hand and it is 
ajfixed to this position by a tight Y-bandage. By this last grip it is possible 
to press the bolts according to my measurements, 1.5—2 cm farther 
towards the parametria unless these are not densely infiltrated. 

Qn account of its small weight and smooth surfaces the implement 
does not much disturb the patient and is easily kept clean and fit 
for use. 


Experience gained with the applicator hitherto 


At our institute we have followed above all the principles of treat- 
ment of the Stockholm method (HEYMAN) in the brachyradium therapy 
of cervix carcinoma. However. we have still adopted the original three- 
phase method and aimed at as great intensity as possible in the treat- 
ment, both by prescribing the dosage individually and by shortening 
the intervals between treatments. Also the second interval has so been 
reduced to one week if the general condition permits it. Each treatment 
lasts 22 hours as a rule. The intrauterine and vaginal treatment take place 
simultaneously. 

The new applicator is emploved only once during the treatment 
course of each patient; the other treatments usually consist in the in- 
sertion of a radium plate into the vagina. We have refrained from using 
the applicator twice for each patient because when repeating the treat- 
ment the bolts would take the same position as before to the rectum and 
thus most probably damage the rectal wall at corresponding points. 

In fact, one of the greatest advantages in employing the applicator 
is based on this very idea. When using the applicator the rectum wall is 
strained at different points from those in customary radium application, 
in which the radiation effect on the rectum is concentrated in the middle of 
its front wall. As the radiation effect of radium decreases rapidly with 
the distance the latter tract will fairly be in rest when the applicator is 
used. To take full advantage hereof it is advisable to use the applicator 
in the middle treatment. 
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als the radiation strain on the most sensitive tissue in the neighbourho. 
the rectum wall, is in this way distributed on a wider area than by usiig 
merely the customary methods of application, it has been possible to incre se 
the vaginal radium dosage to some extent. 

As the new applicator was taken into use December 1944 and te 
period following that date has been only an experimental phase, we have 
had opportunity to treat only 35 cases by means of the new equipmen 
at the hour of writing. Of these cases one half belonged to stages I a ‘a 
IT, the rest being of stage III. By way of control statistics I have collecied 
the treatment records of 60 cases treated without the applicator. To 
obtain necessary homogeneity the control material includes no stage LV 

‘ancers, no carcinoma of the cervical stump, nor such cases, in which 
the treatment has been inadequate for some reason or other. No other 
selection has taken place when collecting the control material. 

The following table shows the averages of the total radium amounts 
used for each case, in the categories treated with the applicator and 
without it. 


Vag. Ut. 
With the applicator ..... pininaeaheqs 5,952 mg/hr 3,728 mg hr 
Control material without the applicator 4,880 » 3,472» 
Differences between dosages 1,072 mg/hr 256 mg hr 


When using the applicator a 1,000 mg/hr greater dosage in vaginal 
radium treatment has consequently been reached than without this implement. 
As the table shows it was not necessary to reduce the amount of intra- 
cervical treatment for this reason. It may be mentioned also that the 
addition of 1,000 mg hr is reached merely by connecting a greater amount 
of radium to the new application, and not by prolonging the time of 
treatment which have been equal in both materials. 

All patients were generally given post-radium roentgen treatment 
continuedly as a rule from four typical fields into both parametria to- 
talling about 3000 r, as deep doses. 

As mentioned above, the main result of this method is not the absolute 
increase of the amount of radium treatment as such obtained by the new 
applicator but the possibility of locating the radiation sources considerably 
nearer the parametrical areas of treatment and the lateral tissues of the pelvis. 
That this has actually been successful is shown clearly by the roentgen sic- 
tures (Fig. 4-7). 

The distance between the radiation source and the object of treat- 
ment is of essential importance. This is distinctly shown by the meastire- 
ments carried out e. g. by HAMANN, Hirscn, StEVERT, WASSERBURGER 
and SMEREDER, or here in Finland by the isodose curves drawn up by 
TAHVONEN (CHYDENIUS). 
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Fig. 4. Roentgen picture of the new applicator, 
front view. 


Fig. 5. Roentgen picture of the new applicator, 
side view. 

Fig. 6. Earlier method of application (according 
to CHYDENiUS). 

Fig. 7. Disposition of colpostat in the Paris tech- 
nique (TAYLOR). 


Fig. 7. 


During the period of clinical observation there has been no appear- 
ance of rectal bleeding. Neither have any tenesms, diarrhea in any 
appreciable measure or disturbances in the bladder been observed in the 
patients treated with the new applicator. Also at post-examination no 
similar symptoms nor any objectively perceivable changes in the rectum 
wall have been noticed. Although the space of time after the treatment 
is in most of the cases still too short to be able to eliminate the possi- 
bility of late rectal complications (e. g. CHYDENIUs), the experience 
collected until now indicates that the use of the applicator does not in- 
crease the risk of complications in the adjoining healthy tissues. 

Before it can be finally determined to what extent the use of the appli- 
cator has been able to improve our previous treatment results, the usual 
long observation period will of course be necessary. On the basis of the 
erclusively favourable results obtained hitherto it is already possible to say 
that the new applicator now belongs to the regular equipment of our institute 
and the use of it will be increased. 


Fig. 4. Fig. 5. Fig. 6. “s 
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Other forms of vaginal applications 


When comparing the amount of radiation at the lateral parts of ~ 
parametria and the neighbourhood of the pelvis wall, in the Stockhe in 
and Paris methods, the conclusion generally reached has been, that he 
radiation dosages of the Stockholm method are, in spite of the good 
results, somewhat smaller than those of the Paris method. CHyDENivs 
who is, however, of another opinion considers the effect of lateral radium 
treatment to be at least insufficient, as mentioned before (page 4:6). 
Without going into this matter in detail I shall reproduce two dia- 
grammatic drawings from Hirscx’s work which show the typical radium 
applications of both schools and I add the diagrammatic picture of my 
own applicator. 


Fig. 8. Fig. 9. Fig. 10. 
Fig. 8. Diagrammatic picture of the Stockholm method (Hirscn). 


Fig. 9. Diagrammatic picture of the Paris method. (Hirscu). 
Fig. 10. Diagrammatic picture of the author’s application. 


The new method of application differs more from the Stockholm 
than from the Paris method. However, the new applicance also clearly 
differs from REGAvpD’s colpostat. Besides the possibility of placing the 
bolts individually according to anatomical circumstances and automatically 
always as far as possible to the side, considerable advantage is brought 
about by the fact, that the grip of the implement remains outside the 
external generation organs. By means of external pressure the bolts are 
pushed deeper against the parametria. The bolts, when pushed merely 
in the lateral direction at the same time try to find a somewhat more 
distal location, because the vagina here yields more to the bolt pressure. 
A component of forces directed ‘upwards is consequently necessary to place 
the bolts as near the parametrical tissues as possible. 

Even the American modifications of REGAup’s colpostat described 
by Kapian and Witson have not these advantages of my applicator. 
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Finally the new implement introduced by Riraua in the autumn of 
19:5 may be mentioned. In accordance with his fundamental idea »to 
distend the vagina dorsoventrally for the time of the radium treatment» 
special attention has been paid in the construction to the protection of 
the rectum and tlie bladder. Although no experience of the implement 
employed is reported the view is gained from the description and the 
figures that this purpose is undoubtedly reached by the instrument. 
But stretching the vagina backwards makes a simultaneous marked 
stretching in the lateral directions impossible. In this respect Rrrana’s 
instrument differs completely from the applicator described in this 
paper and it offers no improvement in intensifying the radiation treat- 
ment of the parametria. 


SUMMARY 


‘he new vaginal applicator is made of stainless steel plate and its shape is like that 
of a narrow *U’. The radium bolts are placed at the ends of both branches bent outwards. 
At the application the spring-tension of the branches causes a powerful lateral pressure 
of the bolts, and the same are pushed up towards the parametria by pressing the grip of 
the appliance which extends outside the vagina. The implement is now affixed in its 
position by a tight Y-bandage. In this way the radiation sources are placed as close as 
possible to the side tissues of the pelvis according to local circumstances. As the imple- 
ment is employed once only -- the treatment otherwise following the 3-phase method 
of Stockholm — the radiation strain on the rectum is distributed over larger area than 
before, and also an absolute increase of the vaginal dosage is reached. On the basis of 
experience obtained hitherto from 35 cases the new applicator has been made part of 
the regular equipment of the Helsinki institute. 


ZUSAMMENFASSUNG 


Der neue vaginale Applikator ist aus rostfreiem Stahlblech in der Form eines 
schmalen ’U’ hergestellt. Die Radiumbolzen werden in den nach aussen gebogenen Enden 
der beiden Arme angebracht. Bei der Applikation werden die Bolzen durch die Federung 
der Arme kriiftig in Lateralrichtung gepresst, und mit Hilfe des aus den Genitalien her- 
vorragenden Stiels des Instruments lassen sich die Bolzen nach oben gegen die Parame- 
trien driicken. Das Instrument wird nun mit einer straffen Y-Binde in seiner Lage fixiert. 
Auf diese Weise kénnen die Strahlenquellen den lokalen Verhiltnissen gemiiss den Be- 
handlungsfeldern der Seitengewebe des Beckens méglichst nahe gebracht werden. Da 
das Geriit nur einmal benutzt wird, wihrend die Behandlung im iibrigen der 3-phasigen 
Stockholmer Methode entspricht, verteilt sich die Strahlenbelastung des Rektums auf 
ein grisseres Gebiet als friiher, und die vaginalen Behandlungsdosen konnten auch ab- 
solut vergréssert werden. Auf Grund der bisherigen Erfahrungen aus 35 Fiillen ist der 
neue Applikator in den Bestand der Arbeitsgeriite des Instituts aufgenommen worden. 


RESUME 


le nouvel applicateur vaginal est fait d’une plaque d’acier inoxydable en forme 
a’U etroit. Les tétes de radium sont placées sur les deux extrémités, inclinées vers l’ex- 
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térieur, de la fourche. A l’application, les tétes sont fortement appuyées latéraleme: 
grace 4 la souplesse de la fourche. Par une pression effectuée sur la base de la fourc: e 
dépassant les bords des organes génitaux l’on appuie les tétes vers le haut contre les par .- 
métres. L’appareil est maintenu en place par un bandage serré en forme d’Y, L’on arrive 
ainsi 4 placer les foyers de ravonnement en tenant compte des conditions locales le pls 
prés possible de la région des tissus latéraux pelviens a traiter. Puisqu’on n’utilise I’) 1- 
strument qu’un seule fois (le traitement se faisant autrement comme dans celui de Stoc x- 
holm en trois phases) la radiation sur le rectum se répartit sur une surface plus larze 
qu’auparavant et les doses de traitement vaginal ont pu étre augmentées en valeur 
absolue. D’aprés l’expérience acquise par le traitement de 35 malades ce nouvel applica- 
teur fait maintenant partie des instruments permanents de institut de Helsinki. 


REFERENCES 


Arneson, A. N.: Radiology 1938: 30: 167. 

Buna, E.: Arch. Gynik. 1922: 117: 221. 

Cuypenivs, J. J.: Acta obstetr. scand. 1940: 20: 196 & 162. 

— Acta radiol. 1942: 23: 3. 

Diere..: Ref. nach Martius. 

Hamann, A.: Strahlenther. 1935: 53: 552. 

Heyman, J.: Acta radiol. 1935: 16: 129. 

Hirscu, Joun J.: Strahlenther. 1938: 61: 48. 

Kaptan, Ira I.: Pack-Livingston: Treatment of Cancer and allied Diseases. 1940, II: 
1591. 

Martius, Herricn.: Zbl. Gynik. 1934: 7: 376. 

— Deutsch. m. Wschr. 1938: 27: 953. 

OKaABaAyYAsul, H.: Jap. J. Obst. 1937: 20: 331. Ref. nach Ber. Gynik. 1938: 35: 136. 

PickHan, A.: Strahlenther. 1937: 60: 505. 

Recavp, C.: Amer. J. Roent. a. Rad. Ther. 1929: 21: 1. 

REICHENMILLER, Hawns.: Strahlenther, 1939, Sonderbd. 23: 55. 

Rirauta, A. M.: Acta obstetr. seand. 1945: 25: 307. 

SavuvaGeE, R., E. Watton & R. Stvon.: Presse méd. 1937, I: 936. Ref. nach Ber. Gyniik. 
1938: 35: 421. 

Scuirer, W. & E. Wirre.: Strahlenther. 1932: 44: 283. 

Stevert, R.: Acta radiol. 1931: 12: 190. 

Taytor, A. G. C.: British J. Radiol. 1940: 13: 293. 

Wassersurcer, K. & H. SMeREKER.: Strahlenther. 1938: 62: 584. 

Witson, C. W.: Radium Therapy, p. 130. Chapman and Hall, London 1945. 


5, 
4 
3 
ees: 
\ 
4 \ 
a 
# 


vik. 


p°OM THE ROENTGEN DEPARTMENT OF THE TROMS AND TROMSO COUNTY Ht SPITAL, 
TROMSO, NORWAY (CHIEF: ERIK POPPE, M. D.) 


HERNIA DIAPHRAGMATICA DEXTRA! 
Report of 2 Cases 
by 
Erik Poppe 


Right-sided diaphragmatic hernia is a condition which occurs seldom 
and about which little has been written in modern Scandinavian litera- 
ture. NEIS (1941) describes a case of right-sided incarcerated diaphrag- 
matic hernia in which the diagnosis was established by autopsy. WULFF 
(1945) describes a case which was cured after operation, and THORELL 
(1945) a case of hernia diaphragmatica dextra in Larreys space. 

It is said that diaphragmatic hernia occurs eight times as often on 
the left side as on the right (TRUESDALE). The reason for this is partly 
that the membranes more often have failed to fuse on the left side than 
on the right. Furthermore the liver serves as a buffer for the right 
diaphragm, and an external violence in form of a pressure blow therefore 
would occasion a far greater force on the more unprotected left half 
of the diaphragm than on the right. 

In the vears 1942 and 1943 there were two cases of right-sided 
diaphragmatic hernia at the Troms and Tromsé County hospital. These 
cases showed certain interesting features, particularly from the point 
of view of diagnosis. 


Case 1. A twenty-seven year old man, a fisherman. He informed us that his 
mother had told him that when he was quite small a bigger boy had knocked him down 
and jumped upon his stomach. The patient was in bed for three weeks after this incidence. 
For as long as he can remember he had always had indefinite dyspeptic troubles. For 
the last five vears before admittance he had been particularly troubled by recurring pain 
in the abdomen, accompanied by loud rumbling and by constipation. These symptoms 
had gradually increased and were the direct cause of his doctor advising him to have a 
roentgen examination of the stomach. He had no cough or other chest symptoms. 
The roentgen examination showed a long stomach, the lower pole lying in the small 
pelvis. The duodenum presented a picture that differed from the normal. The duodenal 
bulb was deformed by a niche (fig. 1). No duodenal loop had been formed, but the duo- 


* Submitted for publication, Febr. 11, 1946. 


31 460088. Acta Radiologica. Vol. XXVIII. 
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denum instead curved upwards and tow «ds 
the right, and up under the costal ch 
passed into the small intestine (fig. 2), 
While the examination was taking place the 
patient suffered from colic pains. We sus; :ct- 
ed a possibility of diaphragmatic hernia ind 
a roentgen examination of the thorax was 
therefore also made (fig. 3). At the dase 
of the right lung was seen irregular cle irer 
areas surrounded by a denser border ma: gin, 
In several places there was fluid at the base 
of these translucencies. There was. slight 
dislocation of the heart towards the left. The 
picture very much resembled that which is 
seen when there are cysts in the lung. The 
further examination, however, showed that 
the picture had been produced by gas dis- 
tended intestines with horizontal fluid levels 
situated in the right half of the chest being 
a roentgenologic symptom of mechanical ileus 
of the small intestine. The further examina- 
tion, partly by peroral barium administra- 
tion and partly by means of a barium enema 
showed the course of the intestine. It ap- 
peared that the small intestine was situated 
in the right chest (fig. 4). The iliocoecum 
was also situated above the diaphragm in 
the chest. 
: ; Corresponding to the place where the 
Fig. 1. Case No. 1. Duodenal juxta- right flexure normally is found the colon 
pyloric ulcer. The bulb is large. passed in a caudal direction behind the liver 
and into the transverse colon which was in 
a normal position but entirely lacked haustrations (fig. 5). There did not appear to 
be anvthing abnormal in the rest of the colon down to the anus. 

The symptoms of the patient, particularly his attacks of ileus or subileus, gave 
indication for operation, 

Preparatory to the operation a preliminary pneumothorax was performed. Under 
ether anaesthesia Operatio radicalis herniae diaphraqmaticae dext. et coecofiratio, was 
performed (ArLE Bere, M. D.). 

A midline incision was made in the epigastrium and from its lower end the incision 
was carried across towards the right costal arch where the rib cartilages were divided. 
The incision was continued over the sixth intercostal space on the right side. In this way 
a full view was obtained of the anatomical conditions which were found to correspond 
exactly to those shown at the roentgen examination. The diameter of the liver was defin- 
itely smaller than normal, the gall bladder was very mobile, it would easily lie in the 
abdomen or in the thorax. The opening in the diaphragm was found behind the liver and 
measured five by seven centimetres, the edges were smooth and even. There was no 
peritoneal sac. The intestines in the pleural cavity were partly fixed to the diaphrag- 
matic pleura and to the mediastinal pleura, with broad adhesions. After these had been 
cut it was easy to accomplish the reduction of the viscera to the abdomen. The hernial 
ring in the diaphragm was sutured and a piece from the fascia lata was laid on the 
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Fig. 2 Fig. 3. 
g. 2. Case No. 1. The course of the small intestine. ry 
Fig. 3. Case No. 1. Irregular eyst-like areas in the right lung. Horizontal fluid-levels 
at the base of the translucencies. 


upper side of the diaphragm. After the intestines had been replaced in correct position, 
which was fairly difficult owing to proportions, the coecum was fixed. The post-opera- 
tive history was complicated by an empyema on the right side. We were not able to 
get the right lung to expand and it was therefore necessary later to carry out a 
thoracoplasty on that side. 

At the control examination three years after the operation, it was found that the 
general condition of the patient was excellent. He had no dyspepsia and his bowels were 
regular. The roentgen examination showed normal conditions in the abdomen, the intes- 
tines lying in their right place, the duodenal niche had disappeared. 


Epicrisis. A twenty-seven year old fisherman, who when a small 
boy had been exposed to trauma of the abdomen, was roentgen examined 
on account of dyspepsia and colic pains. Examination showed a duodenal 
ulcer and right-sided diaphragmatic hernia with the small intestine, 
the coecum, and the ascending colon and a part of the transverse colon 
lying in the right pleural cavity. The hernial ring was situated posteriorly 
in the diaphragm. Coils of the small intestine distended with gas and fluid 
were found in the right chest indicating obstruction. An operation of 
the hernia was carried out and later thoracoplasty on the right side. 
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Fig. 4. Fig. 5. 


Fig. 4. Case No. ]1. The small intestine situated in the right chest. 
Fig. 5. Case No. 1. The ilio-coecum in the right chest. The transverse colon in a nor- 
mal position. 


Further examination three years later showed normal conditions in ab- 
domen, the patient’s general condition was excellent, and he was able 
to work. 


Case 2. A five-vear old girl. She was perfectly well until in February 1913 when 
she was knocked down by a lorry and thrown to the side with great force. She was imme- 
diately taken to the local hospital and according to information given by the doctor, 
she was, on admission, very cyanotic with shallow respirations. A roentgen picture of 
the thorax was taken (fig. 6) and the condition was diagnosed as a traumatic pneu- 
mothorax. At a puncture of the right thorax 10 cem. of clear fluid were drawn off in the 
svringe. Thirteen days after admission she was discharged from the local hospital and 
the cvanosis had then disappeared. However the patient complained of pain in thie left 
lower extremity and for this reason underwent a roentgen examination at the Troms and 
Tromsé Hospital. This revealed a fracture of the left intertrochanteric region with some 
callus formation. At the same time the thorax was also examined and a fairly deep shadow 
was seen at the base on the right side. The heart had been dislocated somewhat towards 
the left. The lateral view of the thorax showed coils of air distended intestine high up in 
the chest (figs. 7 and 8). A barium enema showed that part of the transverse colon, the 
right flexure as well as the ascending colon were lying in the right pleural cavity. The 
right flexure was found with its upper pole at the level of the clavicula (fig. 9). 
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Fig. 6. Fig. 7. 
Fig. 6. Case No. 2. Right chest about 1 hour after the accident. 
Fig. 7. Case No. 2. Three weeks after the accident. Fairly deep shadow at the base 
of the right lung. The heart dislocated towards the left. 


In this case also operation was considered indicated, as on the evidence of the roent- 
gen examination it was thought that the hernia had been obstructed. At the laparotomy 
which was carried out under ether narcosis (ATLE Berc, M. D.) it was seen that there 
was aplasia of nearly the whole of the right diaphragm. Only laterally was there a little 
leaf of the diaphragm. Besides the coils of the large intestine which have already been 
mentioned, and which were easily pushed back into the abdominal cavity, it was found 
that a part of the liver was also in the right chest. There was no peritoneal sac. It was 
considered impossible to get enough covering for the big aperture in the diaphragm for 
which reason the laparotomy wound was closed. 


Epicrisis. A five year old girl, formerly in perfect health was, as a 
result of being knocked down by a lorry deeply cyanosed. The cyanosis 
disappeared after a few days in bed. At a roentgen examination four 
months later a right diaphragmatic hernia was found. The greater part 
of the transverse colon and the ascending colon lay in the right pleural 
cavity. The coils of the colon in the pleural cavity were gas distended but 
had no fluid levels. At operation, aplasia of the right diaphragm was 
found, probably of a congenital nature. At the examination of the patient 
two years later it was found that she had slight intermittent attacks of 
pain apparently dependent on an intermittent subileus. 

It is probable that most diaphragmatic herniae are of a congenital 
nature (TRUESDALE) with the exception of the cases where the hernia 
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Fig. 8. Fig. 9. 


Fig. 8. Case No. 2. Coils of air distended intestines high up in the chest. 
Fig. 9. Case No. 2. The flexura coli dextra at the level of the clavicula. 


is produced by a perforating wound. Most so-called aquired herniae may 
therefore be referred to congenital causes. Our case No. 2 is certainly 
of a congenital nature and probably case No. 1 is also congenital. Case 
No. 2 is an example of a congenital hernia the symptoms of which first 
became apparent after trauma, according to the roentgen examination 
it seems probable that the hernia became obstructed immediately after 
the trauma. 

The clinical diagnosis of diaphragmatic hernia is most often difficult. 
Generally the diagnosis must be confirmed by roentgen examination, but 
it is necessary that a suspicion of the condition must be aroused so that 
the roentgen examination is carried out. (BERGENFELDT.) There are no 
clinical symptoms that are pathognomonic of the condition, but there is 
a definite combination of thoracic and abdominal symptoms which: are 
said to be characteristic. Our case No. 1, however, never had thoracic 
symptoms. 

BERGENFELDT emphasizes the importance of an early diagnosis so 
that eventual operative treatment can be carried out before irreparable 
damage has been done. He particularly emphasizes the appearance of 
cardiac and respiratory complications and the danger of strangul:tion. 
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If he patient is young, it is advisable, according to BerGENFELDT, 
to ave a radical mind in the therapeutic considerations. An important 
reason in favour of operation at an early age is that if the viscera are 
allowed to remain in the chest for a long period, the abdomen will not 
develop sufficiently to accomodate the intestines when they are later 
brought down (Donovan). In case No. 1 where the patient was twenty- 
seven years old the proportions in the abdomen created great difficulties 
in connection with finding room for the intestines to be replaced. In this 
case it was not possible to get the lung to expand after the operation. The 
reference to the lung might also be taken as an argument for an early 
operation, in that the lung in a child would expand more easily. There 
are always fibrous alterations in a lung that has been atelectatic for a 
long time. However it is possible to find hypoplasia bordering on aplasia 
of the lung in new-born infants with diaphragmatic hernia (D6HLEN). 
In all cases, therefore, of large diaphragmatic hernia, both in children 
and adults, upon which an operation is performed, one must be prepared 
to carry out a thoraco-plasty also. This rather indicates a retiringness to 
decide to operate on a large diaphragmatic hernia which does not present 
alarming symptoms (DOHLEN). 

In several cases the presence of gastric ulcer in left-sided diaphrag- 
matic hernia has been recorded. In our first case of right-sided diaphrag- 
matic hernia, a duodenal ulcer was found. This should support the theory 
of disturbance of the circulation as being a cause of ulcer in cases of 
diaphragmatic hernia. 

The possibility of diaphragmatic hernia should be kept in mind in 
all cases of upper abdominal, respiratory or cardiac symptoms of unknown 
etiology. Our two cases demonstrate how important it is that in uncertain 
ileus cases the routine examination should be supplemented by a careful 
examination of the thorax with the possibility of a diaphragmatic herria 
in mind. In ease of ileus in a patient with diaphragmatic hernia the ab- 
domen is not, of necessity, distended, and it is easy to be led astray in 
the diagnosis. 


SUMMARY 

Two cases of a large right-sided diaphragmatic hernia have been described, both 
apparently of a congenital nature. 

The first ease (a 27-year old man) had ileus symptoms. A radical operation was car- 
ried out. The patient also had a duodenal ulcer. The second case (a 5-vear old girl) had 
symptoms of obstruction. At the operation it was shown that a condition of aplasia of the 
right diaphragm existed so that it was not possible to close the hernial ring. 

In several cases of hernia diaphragmatica sinistra the presence of gastric ulcer has 
been noted. The presence of a duodenal ulcer in our first case of hernia diaphragmatica 
dextra should support the theory of disturbance of the circulation as being a cause of 
ulcer in cases of diaphragmatic hernia. 
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ZUSAMMENFASSUNG 


Es werden zwei Fille von grossem rechtsseitigem Zwerchfellbruch beschrieben, b. ide 
Fille wahrscheinlich angeborener Natur. 

Der erste Fall (27jihriger Mann) zeigte Lleussymptome. Es wurde eine Radi)al- 
operation ausgefiihrt. Der Kranke hatte auch Zwélffingerdarmgeschwiir. Der andere ‘all 
(5jiihriges Madchen) zeigte Einklemmungssymptome. Die Operation ergab eine fast \ oll- 
stiindige Aplasie des rechten Zwerchfells, sodass es nicht méglich war, die Bruchpforte 
zu schliessen. 

Es ist mehrere Male bei linksseitigem Zwerchfellbruch vom Auftreten eines Maven- 
geschwiirs berichtet worden. Das Vorkommen von Zwilffingerdarmgeschwiir bei unserem 
Kranken mit rechtsseitigem Zwerchfellbruch diirfte die Theorie von Kreislaufstérungen 
als Ursache des Geschwiirs beim Zwerchfellbruch unterstiitzen. 


RESUME 


L’auteur fait mention de deux cas de grosse hernie droite du diaphragme, ¢étaxt 
tous les deux vraisemblablement d'origine congénitale. 

Le premier cas (homme, 27 ans) présentait des symptomes d'un iléus. On fit une 
opération radicale. Le malade avait aussi un ulcére duodénal. L’autre cas (fille, 5 ans) 
avait des symptémes d'un obstruction. L’opération a fait voir une aplasie presque totale 
du diaphragme droit, d’ou il résultait qu'il ne fut pas possible de fermer la porte herniaire. 

On a plusieurs fois constaté la présence d'un ulcére de l’estomac dans les cas d'une 
hernie gauche du diaphragme. La présence d'un ulcére duodénal chez notre malade qui 
avait une hernie droite du diaphragme appuierait la théorie de troubles circulatoires 
comme cause de l'ulcére dans les cas d'une hernie du diaphragme. 
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TR’ VAIL DU CENTRE ANTI-CANCEREUX DE ODENSE (DIRECTEUR: DOCTEUR PAUL JACOBY) 
ET DE LINSTITUT PATHOLOGIQUE DE FIONIE (DIRECTEUR: JOHS. VESTERDAL JORGENSEN) 


— 


NECROSE DE LA VESSIE ABOUTISSANT A LA MORT, 
HUIT ANS APRES IRRADIATION POUR UN 
CARCINOME DU CORPS UTERIN! 
par 
H. Olesen 


Les perfectionnements de la technique d irradiation dans le traite- 
ment des carcinomes siégeant dans les organes génitaux féminins rendent 
de plus en plus rares les lésions graves des organes voisins, en particulier 
la vessie et le rectum, bien qu ‘il soit encore impossible d’éviter les acci- 
dents dans tous les cas. 

La réduction des accidents vésicaux est due, en partie, & la cysto- 
scopie routiniére avant le traitement, permettant de déterminer une in- 
vasion tumorale éventuelle, en méme temps qu'elle décéle des altéra- 
tions cystiques qui doivent étre traitées avant lV irradiation, afin d’éviter 
que celle-ci ne frappe un tissu déja détérioré. 

Les érythémes primaires et secondaires qui peuvent apparaitre dans 
la vessie aprés la curiethérapie des organes génitaux n’ont pas grande 
importance, vu leur tendance & une régression rapide. Les réactions 
tertiaires, par contre. sont des complications graves, susceptibles d’en- 
trainer des nécroses profondes, avec des fistules vaginales et d’un traite- 
ment difficile. 

Il est évident que, le plus souvent, la lésion sera localisée & la paroi 
vésicale postérieure, moins éloignée du champs (irradiation, et la partie 
affectée se trouve, dans la plupart des cas, juste au-dessus de la ligne 
interuretére. 

La fréquence des lésions vésicales tertaires varie selon les différents 
auteurs. KIRCHHOFF (1939) cite des pourcentages provenants de différents 
matériaux et variant entre 3 °/o0 et 3 %. 

Au centre anti-cancéreux de Odense, BRoBECK (1943) a trouvé que 
ces lésions apparaissent chez 7.5 °% des malades traitées, chiffre un peu 
plus élevé que celui indiqué ordinairement. I] souligne. cependant. que 
le nombre des cas dépend essentiellement de l’assiduité qu'on met a les 


Remis la Rédaction le 12 février 1946. 
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rechercher, beaucoup de cas ne donnant que de légers symptémes. a 
plupart des lésions guérissent en laissant des cicatrices plus ou mo is 
marquées. Dans les matériaux de Broseck il n'y avait aucun cas le 
fistule. 

Au Centre anti-cancéreux et 4 l'Institut de Pathologie, on a eu | vc- 
‘asion récemment, d’observer un cas aboutissant 2 la mort 8 ans aprés 
le traitement d’un cancer du corps qu'on devait considérer comme gucri 
tant au point de vue clinique que histologique. 


Il s’agissait d’une femme, Agée de 70 ans (j. no. 1498 45), hospitalisée en mars— 
avril 1937 A cause d'une légére hémorrhagie vaginale. A examen pratiqué alors, le col 
utérin fut trouvé normal, lorifice un peu béante, sans érosion. L’utérus n’était pas dis- 
tendu, mobile. Les annexes sans modifications. Un examen histologique d’excochléat de la 
muqueuse a montré qu'il s'agissait adénocarcinome. Le traitement de radium a été 
fait en deux temps, au total 3,840 mgeh dans lutérus et 1,600 mgeh dans le vagin, supp léé 
avee la roentgenthérapie sur 5 champs, au total 4,800 r. 

Lors dun examen supplémentaire le 14 octobre 1937, on pouvait palper dans la 
paroi antérieure du vagin un épaississement de la grosseur d'un haricot. D’ailleurs rien 
d’anormal. Le trois novembre 1938 est noté: Le fond du vagin oblitéré, Putérus de taille 
normale, mobile. Le LL avril 1940: La muqueuse vaginale présente des altérations con- 
sécutives irradiation, aspect en est d’ailleurs comme par le passé. Lors de quatre 
examens suivants, derniérement le 16 avril 1945, les conditions ont été trouvées normales, 
abstraction faite de agglutination du vagin. La malade n’accuse aucuns symptomes. Le 
19 septembre 1945 la malade est réhospitalisée & cause d'une hématurie. Trois semaines 
avant lentrée & lhopital se manifestait quelque polakiurie et une semaine avant | hos- 
pitalisation une légére hémorrhagie au moment d‘uriner, puis hémorrhagie augmenta 
pendant 3 ou 4 jours. 

La malade est assez amaigrie et anémique. Taux d’hémoglobine & 42 %%. On réussit 
i laver la vessie suffisamment pour trouver, 4 la cvystoscopie pratiquée le 19 septembre, 
une formation papillomateuse de la taille d'une prune, constituée en partie par des cail- 
lots, en partie, A ce qu il parait, par du tissu tumoral et de la muqueuse oedémateuse. 
D’autant qu'on peut en juger, l'affection ne parait pas ressembler & une uleération 
radiation, et on incline & la considérer comme une récidive de tumeur. L’utérus et les 
annexes sont normaux au toucher; il se trouve au niveau du col une petite infiltration, 
probablement la tumeur vésicale. 

Une hématurie violente persiste les jours suivants, et malgré des transfusions de 
sang l'état de la malade décline. On avait projeté, pour le 28 septembre, une evstotomie 
avec tentative d’arréter hémorrhagie, la malade étant mourante, on a cependant di 
abandonner cette idée. La mort survient le 1 octobre 1945. 


Autopsie le deux octobre 1945 (j. no. 2342). Athérosclérose prononcée. D ‘ailleurs 
rien d’'anormal, abstraction faite du systéme uro-génital. Pas de métastases. 

La vessie est trés petite. La paroi postérieure répondant A lutérus, un peu fibreuse, 
atrophique. Sur toute la partie allant du col par le trigone jusqu’au fond la muqueuse 
est fortement atrophique, et la paroi au niveau de la ligne interurétére trés infiltrée 
d’hémorrhagies. On voit plusieurs ulcérations de forme irréguliére. Une des ulcérations 
renferme des caillots adhérents autour d’une formation ressemblant & une lumiére de 
Vaisseau, mais ceci ne peut pas étre déterminé avec certitude. La formation observée 
lors de la cystoscopie ne se laisse pas apercevoir, et il n’y a rien qui ressemble d du tissu 
tumoral. L*utérus est tout petit, atrophique, la cavité en est presque oblitérée. Pas «i in- 
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fiitrations tumorales 4 l’ceil nu. Le fond du vagin est oblitéré, lisse. Les ovaires sont- 
petits, atrophiques; les trompes et les ligaments sont sans altérations. La muqueuse 
rectale est normale. 

Examen histologique: Aux coupes de la partie affectée, la muqueuse fait compléte- 
ment défaut, et la lumiére est délimitée par des lambeaux de tissu effilochés et nécroti- 
ques, contenant des amas massifs de bactéries. La paroi vésicale est nécrotique dans 
toute sa largeur, on peut seulement se douter vaguement de restes d'une structure tex- 
turale. Il n’est que dans le tissu graisseux subpéritonéal qu’on voit une faible réaction avec 
de linfiltration de leucocytes, de lymfocytes et de plasmocytes. Cependant, en plusieurs 
endroits, la néerose s’étend jusqu’au péritoine, couvert de minces couches de fibrine 
infiltrées de leucocytes. Seulement dans les parties les mieux conservées se voient encore 
des restes de musculature avec développement d'un tissu de granulation comme une 
faible tentative de délimiter le procés. Aucune des coupes ne montre une paroi vésicale 
normale. Les vaisseaux sont souvent complétement oblitérés ou présentent un fort 
épaississement de la tunique interne avec rétrécissement prononcé de la lumiére. On ne 
voit nulle part du tissu tumoral, Aux fragments prélevés 4 Putérus, on voit au microscope 
dans la partie faisant face 4 la vessie quelque infiltration leucocytaire sous le péritoine 
couvert de couches de fibrine rares. Le myométre est fortement fibreux avee de petites 
cellules musculaires atrophiques. Entre les faisceaux musculaires de nombreux grands 
vaisseaux, presque tous complétement oblitérés et hyalinisés, présentant dans plusieurs 
endroits de grandes incrustations caleaires au niveau de la transition & la tunique moyenne. 
Pas de tissu tumoral, 

Aux coupes provenant du rectum, la muqueuse assez basse offre laspect d'une léegére 
infiltration inflammatoire. D’ailleurs aucune altération de la paroi intestinale. L’on ne 
voit pas de tissu tumoral. 


(Ju'une nécrose vésicale aparaisse & une époque si éloignée, est sans 
doute bien rare, étant donné que dans la plupart des cas ces lésions se 
révélent dans les deux ou trois premiéres années. Or, le cas n’est pas sans 
précédents. Ainsi on a observé un cas de fistule vésico-vaginale aparais- 
sant 5 ans aprés le traitement pour un cancer du col utérin (CHAUVIN 
1939). HEIDLER (1927) communique un cas, ot une telle fistule s'est 
développée neuf ans aprés le traitement. Ajoutons que. dans ce dernier 
cas, une fistule recto-vaginale avait existé la plupart du temps, de sorte 
que le vagin était constamment exposé & l’action irritante des matiéres 
fécales. La dose appliquée était de 4,000 mgeh. DuvERGEY & DUVERGEY 
(1939) ont publié un cas rappelant & plusieurs égards celui qui nous oc- 
cupe. Dans leur cas la nécrose s'est développée 10 ans apres le traite- 
ment et aboutissait & la mort sous une violente hématurie. La dose de 
radium appliquée n’est pas alléguée. La microscopie ne révélait aucune 
infiltration tumorale dans la vessie. La nécrose était située d'une facon 
atypique, en tant qu'elle était localisée du cété gauche du col vésical, 
localisation qui — d’aprés les auteurs — aurait joué un rédle pour lhé- 
maturie opiniatre, le col étant dans un mouvement plus vif que la partie 
au-dessus du trigone. 

Dans la présente observation, la dose appliquée a été assez grande, de 
sorte qu’on ne puisse exclure qu'il s’agisse d'un surdosage. Les 3,840 
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mgeh dans lutérus est un peu plus que la dose moyenne généraleme..t 
appliquée dans le service pour les cancers du corps, puis viennent s \ 
ajouter les 1.600 mgeh dans le vagin. L’application vaginale n’est d’a |- 
leurs plus emplovée pour les cancers du corps proprement dit. 

L’aspect histologique répond, particuliérement en ce qui concerne |»s 
altérations des vaisseaux, aux communications d’autres auteurs (FLAs- 
KAMP, KIRCHHOFF) et aux constatations faites avec des lésions tardives 
d'autres organes. Il va sans dire que des lésions de vaisseau aussi graves 
ameéneront nécessairement une réduction trés importante de la vitalité 
des parties tissulaires alimentées par les vaisseaux frappés, de sorte 
qu'une infection, si légére qu'elle soit, trouvera de grandes possibilités 
pour se fixer et devenir ainsi le facteur déclenchant la nécrose. Il faut 
également regarder le manque frappant de tentatives réparatrices com- 
me une expression de la vitalité trés réduite du tissu. 

Il est difficile d’expliquer le développement tardif de la nécrose. Kn 
considération de l'arthériosclérose grave dont souffrait la malade, maladie 
conditionnant en elle une vascularisation plus mauvaise, on aurait plutot 
attendu que le procés eit commencé & une époque antérieure. 


‘ 


RESUME 


L’auteur rapporte un cas de nécrose vésicale chez une femme de 70 ans. La nécrose 
se manifesta huit ans aprés curiethérapie pour un cancer du corps utérin et mena & la 
mort par suite d'une hématurie violente. Le cancer était complétement guéri tant au 
point de vue clinique que histologique. 


SUMMARY 


The author reports a case of bladder-necrosis in a 70-year old woman. 8 vears before 
the patient had been submitted to a radium treatment for cancer of the body of the 
uterus, now completely cured both clinically and histologically. 


ZUSAMMENFASSUNG 


Es wird ein Fall von Harnblasennekrose bei einer 70-jihrigen Frau mitgeteilt. Die 
Nekrose ist 8 Jahre nach einer Radiumbehandlung fiir Carzinom des Corpus uteri auf- 
getreten und hat den Tod durch schwere Hiimaturie herbeigefiihrt. Das Carzinom war 
sowohl klinisch wie auch histologisch vollkommen geheilt. 
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FROM THE MEDICAL SERVICE OF THE COUNTY HOSPITAL, MARIBO, DENMARK 


t (CHIEF: P. VOGT-MOLLER, M. D.) 
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* A CASE OF BEND-FORMATION IN THE COLON, WITH 

i CLOSING OF THE INTESTINE TO PASSAGE 

és OF THE CONTRAST ENEMA! 

ut by 

m- 

Karen Liibschitz, 

Consulting Roentgenologist 

ie 

rot In recent years, the pathologic pictures resulting from torsion of the 
intestine have been the subject of repeated study and have been thor- 
oughly described, especially by Swedish investigators — Groru and, 
notably, LavRELL; in Denmark by Mouuer and, more lately, 

ose by FLemMinc Norcaarp. In his different papers, LavRELL also mentions 

ila the simple formation of a bend in the gut, and the torsion of such a bend, 

au 


as causes of difficult passage through the latter; but both from the re- 
ports in the literature and from my own experience I have got the im- 
pression that complete occlusion of the colon owing to the formation of 
a bend is rare, though it would seem that the often very sharp turns 
ore that may be found, for instance at the flexures, might easily have that 


the result. I shall therefore here report a case of complete closing to the 
passage of contrast enema, due to the formation of an abrupt bend in 
the sigmoid. 

Die The patient was a workingman, 33 years old, admitted to the medical service of 

ot the Maribo County Hospital Dec. 18th, 1944 to Jan. 8th, 1945. He had formerly been 

ane well, except for some dyspeptic troubles in the last 10—11 vears, in the form of tardive 


pains in the epigastrium, which were allaved, however, by the intake of food. There was 
no nausea or vomiting; the defecation was sluggish, without blood, but now and then 
mucus. He had five times been in different hospitals, for gastritis, gastroduodenitis or 
gastric ulcer, and had each time improved under dietary treatment; but the trouble 
always recurred as soon as he again began any hard work. During a stay in hospital in 
1943, occult bleeding had been ascertained. Before his present hospitalisation there had, 
besides the other symptoms, been loss of weight, 8 kg. in the course of some months. 

On examination, the patient was found to be rather lean, but not anemic. Other- 
Wise there was nothing objectively abnormal, except that the blood sedimentation rate 


* Submitted for publication, Febr. 22, 1946. 
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was 47 mm h. — Ewald’s test meal (40 min.): 26 + 14 ce. Phenolphthalein Congo: 65 5. 
Feces: no blood, mucus or catalase. Hemoglobin: 102 per cent. Wassermann reacti. a: 
negative. 


At roentgen examination of the colon with contrast enema, the rectum and sigm id 
filled rapidly, but in spite of dilatation of the latter in attempts to get the enema to 
pass farther on, not the slightest filling of the rest of the colon could be obtained, and | he 
administration of a second enema proved equally futile. The sigmoid lay almost as twis- 
ted up into a ball (Fig. 1), so that the separate portions of the gut, in spite of projection 
at all possible angles, could not be made out; and the point at which the enema stopjed 
could not be projected free, probably because it lay close up against a well filled, trans- 
versally running loop. It was thus impossible to get a picture of the obstruction, but 
there could be no doubt that it was so considerable that the possibility of a malignant 
tumor formation in the sigmoid must be suspected. 

At a following roentgen examination, with administration of contrast substance 
by mouth, it was found that the meal passed all the way down to the rectum in the 
course of seventy-two hours, and at no point was there sign of any stenosis in the colon. 

At a renewed attempt with contrast enema, the latter was let to run in very slowly, 
and in this way we at last succeeded in getting the whole colon filled and discovering the 
cause of the complete occlusion of the intestine at the first examination. As Fig. 2 shows, 
the sigmoid was very long, with loops lving alternately toward the right and left, but 
without volvulus or torsion of the gut. At the junction of the sigmoid and the descending 
colon there is formed an abrupt bend, exactly like a hairpin turn, corresponding to the 
point at which the contrast enema stopped at the first examination. No doubt the rather 
rapid filling of the lower loops of intestine on that occasion resulted in the anal portion 
of this »hairpin turn getting so thoroughly filled that the sharp corner became com- 
pletely closed, and only more tightly so by the further dilatation in our attempts to get 
more enema poured in. The mucosal relief was natural. As said, there was no torsion, and 
there were no signs of tumor formation. Incidentally, roentgen examination of the stomach 
showed duodenal ulcer, which was the patient's actual trouble, for which he was being 
treated. 


We thus have here a case of a man. 33 years old, with symptoms of 
a duodenal ulcer which was also ascertained roentgenologically, but in 
whom there, besides, by roentgen examination of the colon under injec- 
tion of contrast enema at the junction of the sigmoid and the descending 
colon was found an absolute hindrance to the passage of the enema; 
which at later, renewed examination was found to be due to an abrupt 
bend of the intestine at this point. There had never been any signs of 
acute obstruction to the passage of the contents of the intestine in the 
natural direction; probably because this never caused a_ sufficiently 
strong and sudden dilatation of the gut, and probably also because these 
contents in their passage in this direction are carried from a fixed sec- 
tion of the intestine to a movable one; which may thus cause a certain 
straightening out of the bend; whereas we when an enema is administered 
meet the reverse condition, where the fixed portion of the intestine can- 
not do away with the bend by straightening it out. In the present case 
there is probably no reason to suppose that the formation of the bend is 
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Fig. 1. Fig. 2. 


due to anything but the passing of the fixed descending colon into the 
movable and very long sigmoid. It is possible. of course, that there may 
also have been a certain shrinking of the mesentery; but for such a sup- 
position there is no sure basis, because there is nothing in the anamnesis 
that tells of attacks of volvulus, nor any of the patient's symptoms that 
enable one to identify such attacks, which according to LAURELL should 
be the principal etiologic factor in causing the mesentery to shrink. 

The present case may perhaps to a certain extent be said to be a 
curiosity; nevertheless it may serve to emphasise for the roentgen- 
diagnostician the necessity of being familiar with every form of obstruc- 
tion to passage in the intestine; — a demand which in most cases is 
readily fulfilled, but which must be a matter of course also when there 
are (ifficulties such as in the case here described, or in the case of de- 
bilitated and elderly patients with poor sphincter function. 


SUMMARY 


The author reports a case of formation, in a male patient 33 vears old, of an abrupt 
bend in the colon, at the junction of the descending part and the sigmoid, which com- 
pletely hindered the passage of contrast enema, w hile there was no hindrance to passage 
in the natural direction. 
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ZUSAMMENFASSUNG 


Verf. berichtet iiber einen Fall von plétzlicher Abbiegung des Kolon am Uberg ing 
der Deszendenspartie in das Sigmoideum bei einem 33jihrigen Manne, welche die | as- 
sage des Kontrasteinlaufs véllig verhinderte, wihrend fiir den Durchgang in der nai iir- 
lichen Richtung keinerlei Hindernis vorlag. 


RESUME 


L’auteur relate le cas d'un homme de 33 ans chez qui existait 4 la jonction du de- 
scendant et de la sigmoide une condure brusque du colon empéchant complétement la 
remontée du lavement baryté, alors qu'il n’y avait aucun obstacle en direction naturelle, 
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MEDIASTINAL PHLEBOGRAPHY 
by 
K. Lindblom 
Mediastinal phlebography is a first stage in an angio-cardiography 


of the chest. Angiography of the pulmonary vessels was introduced in 
1931 by ForssManyx, and by Moniz, DE CarvaLuo, and Lima. In 1939 


and later on the method of ForssMANN was improved by Ross, and col- 


laborators, and a cardiography and an angiography of the great media- 
stinal vessels were added. The purpose of this paper is to call attention 
to the value of an opacification of the great mediastinal veins in the 
diagnosis of mediastinal tumors. 

In the ForssMANN method a catheter was introduced from a cubital 
vein into the right auricle of the heart, and the opaque solution was 
injected through the catheter. The method was called angiopneumo- 
graphy. and it did not include a study of the great veins of the media- 
stinum. The excellent method of Ross, inadequately called angio- 
cardiography,? includes an opacification from the great mediastinal 
veins to the thoracic aorta. Twentyfive to thirtyfive cc of a 70 per cent 
solution of diodrast were injected into a cubital vein, and by eight ex- 
posures the passage of the diodrast was followed. 

Although comparatively inert the diodrast may cause undesirable 
reactions, which might become especially pronounced by rapid injection 
of large doses of the substance. In the literature there were published 19 
cases of immediate death after the use of diodrast or perabrodil, proposed 
to be of allergic origin (CRANE; DoLAN: GoLpBURGH, and BAER; PEN- 
DERGRASS, CHAMBERLIN, GODFREY, and Burpick). Less infavourable 
complications were thrombosis, drop of blood pressure, tachycardia, 


' Submitted for publication, Febr. 6, 1946. 

* Should be angiopneumonography. 

* In 1933 Rovustuoér gave this name to his method of visualization of the vessels 
of the heart muscle. 


460088. Acta Radiologica. Vol. XXVIII. 
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urticaria, angioneurotic edema, etc. (Homans: Ross). A cutaneous t: t 
or a somewhat prolongated intravenous injection of the diodrast ne d 
not give any promontory sign of allergy (PENDERGRASS, CHAMBERL 
Goprrey, and Burpick). At the Caroline hospital 2 ce of the diodr;: st 
or perabrodil are injected intravenously about fifteen minutes before t ie 
injection of the main dose. In a few per cent of the cases the test dose 
is followed by an urticaria or another anaphylactic reaction. 

The possibility of undesirable reactions indicates, that the angio- 
cardiography and the mediastinal phlebography should be restricted 
to those cases in which the methods are expected to give valuable in- 
formations. Allergy must be excluded, and the quantity of opaque 
substance should not be greater than is necessary for the diagnosis. 


Technique 


Two ce of diodrast or perabrodil are injected intravenously. If no 
anaphylactic reaction has appeared within fifteen minutes the phleho- 


Fig. 1. Sketch demonstrating the technique of the mediastinal phlebography. 


graphy is done. The patient is placed in a lateral position (Fig. 1). A 
wool pad compresses the jugular vein on the lower side of the neck. 
A thick injection needle is introduced into a cubital vein of the raised 
arm. Before the injection a venous stasis is caused on the lower arm 
and the upper side of the neck. During »Breathe in» 20 ce of diodrast or 
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Fig. 2. Phlebogram of a case of aneurysm of the innominate artery bulging into the 
innominate vein and the trachea (<— —). 


Fig. 3. Plain roentgenogram of a case of malignant lymphogranuloma of the anterior 
mediastinum. 


perabrodil are injected within 1—2 seconds. At the end of the injection 
the exposure is made with horizontal rays and vertical film. If necessary 
the procedure is repeated on the other side. 


Results 


Four cases showed pathological impressions into veins. Two cases 
had aneurysm of the innominate artery, the one traumatic, the other 
luetic, both verified by autopsy. The aneurysms bulged into the innom- 
inate veins. The two other cases had malignant lymphogranulomas 
in the anterior mediastinum, in one case blocking the left subclavian 
vein (Fig. 5), in the other by multiple nodules bulging into the left sub- 
clavian and jugular veins and the innominate and caval veins, thus 
demonstrating the lymphomatous nature of the lesion (Figs. 3 and 4). 
From a clinical point of view it is interesting to state that the case of 
subclavian obstruction showed no symptoms of venous block except 
for a slight swelling in the supraclavicular fossa. 
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“ Fig. 4. Phlebogram of the same case as in Fig. 3. Impressions into veins (<—) demonstrate 
7 the lvmphomatous nature of the tumor. 


Fig. 5. Phlebogram of a case of malignant lymphogranuloma of the anterior media- 
stinum. The main veins are blocked, and a collateral circulation is established. 
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SUMMARY 


Mediastinal phlebography is a simple method which may be valuable for the study 
of expansive processes of the anterior mediastinum. 


ZUSAMMENFASSUNG 


Die mediastinale Phlebographie ist eine einfache Methode, die beim Studium von 
expansive Prozessen im vorderen Mediastinum von Wert sein kann. 


RESUME 


La phlébographie médiastinale est une méthode simple qui peut avoir de la valeur 
pour ¢tudier les processus expansifs du médiastin antérieur. 
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ON ROENTGEN DIAGNOSTICS OF ADRENAL 
TUMOURS! 
by 


Géista Jansson (Helsingfors) 


The literature on the roentgenology of adrenal tumours is rather 
meagre and | have not been able to find any summarizing work on ex- 
periences gained up to the present in this field. (Due to the war we still 
lack a great part of the foreign literature issued later than 1941.) As these 
tumours are of exceptional occurrence we have not, perhaps, been able 
to obtain sufficient experience regarding roentgen diagnostics of adrenal 
tumours and on that account no final results may be drawn. In such cir- 
cumstances there is reason to publish every case that may add to the 
diagnostics of adrenal tumours. A report on a case, interesting in many 
respects, follows below: 


A woman, 51 vears of age, earlier healthy, appeared at the University Surgical 
Clinic, as she had, herself, observed a knot on the left side of her abdomen and she had 
lost in weight. She was admitted into hospital on December 10th 1945 for close examina- 
tion. A hard resistance of the size of about a fist on the left side of the abdomen, slightly 
below the arch of the ribs, was observed. On bi-manual palpation the tumour showed a 
distinct ballotement. The urologic examinations revealed nothing pathologic. The blood 
pressure was normal. Signs of virilism which are occasionally observed in adrenal tumours 
were not noted in this case. 

The following observations were made on roentgen examination. In primary roent- 
genograms of the kidneys, a homogeneous, very dense calcium shadow is seen on the left 
in the neighbourhood of the upper pole of the kidney. The shadow is of about the size 
of an orange and has wavy contours in parts, and some small isolated calcium nests are 
found in the periphery. Fig. 1. A lateral picture reveals the calcium nest to be situated 
on the dorsal side paravertebrally almost in the place of the kidney. Fig. 4. Below the 
mentioned calcium formation a fairly large soft tissue shadow appears in frontal pictures. 
The caudal contour of this shadow reaches down to crista ilei in a convex arch to a dis- 
tance of about 3 cm from it. Fig. 3. This formation produces a concave impression in the 
psoas muscle contour. Fig. 1. The soft tissue shadow covers the lower part of the kidney 
which is hardly discernible, but the upper pole is quite distinct, somewhat above the 
calcium shadow. Fig. 2. By fluoroscopic examination of the patient in an upright posi- 


1 Submitted for publication, Febr. 10, 1946. 
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tion, the soft tissue tumour may be felt and demarcated. On manual shifting of the tu- 
mour the calciferous tumour also moves up and down revealing the intimate connection 
between the two. In urography a normal excretion of contrast fluid through each of the 
kidneys, and certain morphological changes in the urograms are not observed. Fig. 2. 
The upper calyces aer certainly covered by the calcium shadow but in the retrograde 
pyelogram they appear distinctly and reveal nothing noteworthy. Fig. 4. The kidney 
and upper part of the ureter is slightly dislocated medially and caudally and the kidney 
is rotated. Fig. 2. At this stage of the examination I suggested that there might be a 
question of an adrenal tumour on account of the great calcium content and the normal 
urograms. For the purpose of stating the position of the tumour in relation to the pelvic 
cavity a retrograde pyelography was made and photographs were taken in different po- 
sitions for the purpose of determining the localization of the tumour. In lateral and oblique 
pictures it is possible to state that the tumour is situated at the dorsal side and laterally 
of the kidney’s cavity system. Fig. 4. In lateral pictures the pyelogram is partly covered 
by the calcium shadow, but the upper calyces which were not discernible in the urogram 
are now clearly seen outside the calciferous nest, and appear to be normal, Fig. 4. 
Despite the dense calcium shadow the pyelogram comes through in its entity and is 
completely normal. From these pictures we see, however, that the upper pole of the tu- 
mour is not in the place of the adrenal gland but somewhat more caudally, about on the 
height of the upper calyces. In oblique pictures a moderate ventral shifting of the renal 
pelvis is also noted. 

There was thus a large tumour, the upper part of which was intensely calcified and 
ts lo wer part was of soft tissue consistency, and, which, on account of the shape of the 
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Fig. 3. Fig. 4. 


soft tissue shadow, strikingly resembled the roentgenologic finds frequently observed in 
tumours arising from the lower pole of the kidney. This, and the concavity of the contour 
of the psoas muscle made me feel somewhat doubtful, after having finished the examina- 
tion, as regards an adrenal tumour and I had to take into account the possibility of a 
renal tumour localized in the cortex and not influencing the pyelogram. The surgical 
operation made these somewhat complicated roentgen findings clear. 

When the surgeon had exposed the region of the kidney a tumour of the size of about 
two fists completely suggestive of a renal tumour was observed. The tumour could, how- 
ever, easily be peeled off the kidney, which, besides some shallow impressions, did not 
show anything pathologic. The removed tumour appeared to be an adrenal gland tera- 
toma; its upper part was ossified and the lower part sarcomatous malignized. The sar- 
comatous change explains the acute growth during the last months preceding the patient’s 
arrival in hospital. The adrenal tumour surrounded like a mantle the dorsal and lateral 
surface of the kidney and had grown down toward the pelvis. On account of its weight, 
increased by the ossification of the upper part, the large tumour had gradually slid down 
along the dorsal surface of the kidney. Due to this the exceptional roentgenologic svymp- 
toms, ¢. e. the tumour was not in the place of the adrenal gland above the upper pole of 
the kidney, and the great soft tissue shadow with its distally convex contours and im- 
pressions in the psoas are clearly explained. 


We may easily diagnose an adrenal tumour if there are calcifications 
and they may be localized to the place of the adrenal gland immediately 
above the upper pole of the kidney. In the present case the calcium con- 
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glo neration was considerably displaced in a caudal direction. The appear- 
ance of the calcium shadow made me think of an adrenal tumour. I have 
near seen such an intense, homogeneous calcification in a renal tumour. 
Yei we have a fairly extensive material belonging to the time of Professor 
RuNEBERG. The soft tissue shadow resembling a lower pole kidney tu- 
mour and the concavity of the psoas contour was somewhat bewildering. 

‘The urography and the retrograde pyelography did not, however, 
show any morphologic changes but this does not completely exclude a 
tumour arising from the cortex of the kidney, even if clinical symptoms 
such as blood in the urine are lacking. The differential diagnosis of renal 
and adrenal tumours is difficult — that is quite understandable. The 
operating surgeon, too, believed in the beginning of the operation that 
the tumour arose from the kidney. 

There is reason to believe — as already mentioned — that an adrenal 
gland affection is present if calcifications are observed in the typical 
place close to the upper pole of the kidney. Calciferous deposits in the 
adrenal gland are seen principally in tuberculosis and tumours of the 
adrenal gland. The tuberculous calcifications are generally granulated, 
and combined with the clinical findings the diagnosis tuberculosis of 
adrenal gland, may sometimes be made. Some few cases of calcified adre- 
nal tumours have been published. GELLERSTEDT and HJELM have re- 
ported a case in which the post-mortem examination revealed a ganglio- 
neuroma with calcifications in the adrenal gland as an accessary find. 
They appeared in the roentgenograms as a network of calciferous stripes 
and spots forming an oval field in the place of the adrenal gland, and 
could not be demarcated from the upper pool of the kidney. The changes 
were taken to be due to tuberculosis of the kidney or of the adrenal gland. 
HeEYMAN mentions a case of a large tumour in the left hypochondrium 
showing calciferous stripes in the roentgen picture. At the surgical opera- 
tion an adrenal tumour with calciferous incrustations in the thick capsule 
was stated. BoaTTini, again, observed a dense homogeneous calcium 
shadow in the neighbourhood of the right adrenal gland. In the autopsy 
a psammoma in the adrenal gland with calcium plates in the tumour was 
noted. 

Non-caleiferous tumours in the adrenal gland are difficult to state 
roentgenologically. When the attention has been directed to the changes 
of the outer manifestations of the secondary sex character which is some- 
times observed in adrenal tumours the clinical findings may direct the 
thoughts in the right direction. By a perirenal gas insufflation an adrenal 
tumour may sometimes become visible in a roentgen picture. WESTMAN 
has reported adrenal adenoma in two female patients with virilism. In 
one of the cases a gas insufflation was undertaken and the adrenal tumour 
was made to appear in the roentgen pictures. 
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In my case I desisted from carrying out perirenal gas insufflation »r 
diagnostic pneumo- peritoneum as indications for an operation were e i- 
dent. It seemed quite probable that these methods would not eit! er 
have given conclusive information as the adrenal tumours which sir- 
rounded the kidney were so closely accreted into one single conglome a- 
tion that an adrenal tumour could not be stated until the neoplasm had 
been detached. A number of years ago I made some pneumo-radiograp liic 
studies of the kidneys at a time when contrast examinations of the urinal 
passages had not yet become popular and this method was a trial to 
bring out renal tumours in the roentgen picture. I consider that this 
method should not, however, be used, if possible, on account of the risk 
entailed. Urography and retrograde pyeolography have later caused 
pneumo-radiography to become quite superfluous in renal tumour 
diagnostics. As regards adrenal tumors, again, which do not contain 
calciferous deposits, perirenal gas insufflation seems to have been re- 
adopted in some quarters. Indications for the use of this method must, 
however, be very exact. 

The roentgenologic adrenal gland diagnostic has thus been increased 
by the following interesting details. An adrenal tumour which has become 
enlarged may glide downwards in a caudal direction by its weight whereby 
it is displaced. from the usual place of the adrenal gland and a possible 
-alcification in the upper part of the tumour may thus be found outside 
the actual region of the adrenal gland. A tumour in the adrenal gland 
which is growing downwards in a caudal direction along the dorsal surface 
of the kidney may produce a soft tissue shadow below the lower pole of 
the kidney completely resembling the one seen in tumours of the lower 
pole of the kidneys. Even the psoas muscle contour may be affected in a 
direction typical of kidney tumours. Normal urogram and pyelogram 
and the absence of blood in the urine or other clinical signs of renal 
tumour may in similar cases suggest an adrenal tumour despite the ex- 
ceptional roentgen findings. 


SUMMARY 


The author reports a case of adrenal teratoma revealing several exceptional roent- 
genologic symptoms which permit to increase the diagnostic possibilities in this field. 


ZUSAMMENFASSUNG 


Verf. berichtet iiber einen Fall von Nebennierenteratom, der verschiedene seltene 
réntgenologische Symptome gab, welche zur Verbesserung der Diagnostik auf diesem 
Gebiete dienen kénnen. 


RESUME 


L’auteur rapporte un cas de teratome adrenal avec plusieurs sympt6émes roent- 
genologiques exceptionnels susceptibles 4 augmenter les possibilités de diagnostic ‘ans 
ce domaine. 
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FROM THE NORWEGIAN RADIUM HOSPITAL, DEPARTMENT OF GYNECOLOGY, OSLO 
(CHIEF: E. SCHJOTT-RIVERS, M. D.) 


FRACTURE OF THE FEMORAL NECK FOLLOWING 
ROENTGEN IRRADIATION FOR CANCER 
OF THE UTERUS' 
by 


K. Kulseng-Haunssen, Oslo 


It has been known for two decades that as a complication of intensive 
roentgen treatment for genital cancer irradiation injury may occur of 
the femoral neck with decalcification, formation of coxa vara, and spon- 
taneous fracture. Some months or years after the irradiation the patients 
get moderate pain in the hips on walking. and in a further few months 
spontaneous fracture occurs. The majority of the cases have been inter- 
preted as tumour metastases, and only after a long time have they been 
recognized as radio-necrotic fracture. As the complication is rare, and 
only infrequently recorded in the literature (27 cases only described in 
detail), four additional cases shall be reported here. 

Irradiation injury of the bones has been known for a long time. In 
1899 Waxsu described the first case of injury of the bones of the hand. 
PerrHEs demonstrated the influence of the roentgen rays on the epiphy- 
ses with inhibition of growth, subsequently recorded by Scumipt, HUECK 
and Spress. RECAMIER and TRIBONDEAU demonstrated by experiments 
delayed growth of the bone after small roentgen doses, without change 
in the bone cells. CLuzer showed that irradiation inhibited the callus 
formation. REGAUD drew attention to the bone necrosis and emphasized 
the importance of the secondary irradiation around the haversian canals. 
Ewina has given a description of the changes in the osteoid tissue after 
different irradiation doses. Dani found experimentally that the osteo- 
blasts were more radiosensitive than the osteoclasts, which fact explains 
the arrested osteogenesis with normal osteoclasia, giving the picture of 
a progressive bone absorption with thin bone spicules, as the normal 
regeneration does not take place. By heavy irradiation the bone changes 


' Submitted for publication, Febr. 28, 1946. 
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demonstrate a progressive fibrosclerosis, and due to the occlusion of t. e 
haversian canals and the periosteal vessels the bone becomes devitaliz: | 
with necrotic foci, brittle and easily breakable. According to the degre 
of the sclerosis the fracture heals slowly, necrotic bone has to be resorbe | 
and the callus formation is poor. Due to the devitalized periosteum thie 
fractures are remarkably insensitive and thereby distinguish themselves 
from the senile arteriosclerotic fractures. 

Xadiation necrosis has been recorded, particularly of superficial bones, 
the phalanges, the mandible, the skull, the ribs (FrreEpMANN, WaAMMoOc Kk 
and ARBUCKLE), the clavicle (SLAUGHTER), the pubic bone (OTrow). 
Among the deeper-lying bones the femoral neck has been recorded as 
complication in female genital lesions. One male case has been reported 
with irradiation of the inguinal glands in cancer of the penis (HiGH?). 

The majority of cases of osteonecrotic fracture of the femoral neck 
are single reports, Kropp, BACLESSE, OKRAINETZ and BILLER, ZOLLNER, 
Baenscu (2 cases), PHiLipp (4 cases), TRUELSEN (3 cases). All of these 
cases —- with the exception of that of BacLEssE — have been subjected 
to irradiation on lateral fields over the femoral neck, some in several 
cycles. It is not to be wondered at, therefore, that many investigators 
have been of the opinion that the fracture has been caused by irradiation 
of the lateral field. Datsy, Jacox and Miter have published as many 
as 14 cases, 3 of which bilateral, among 471 cases, thus a high incidence 
of 2.1 per cent. They administered roentgen treatment on two anterior 
and two posterior fields, no lateral fields, up to 2,000 r per field. Two or 
three cycles were given with intervals of 3 to 6 months. Ten patients 
were subjected to energetic irradiation (more than 11,000 r up to 22.560 
r total external irradiation), while 4 elderly patients received light total 
external irradiation (about 7, 3, 9, 7 thousand r). 11 patients “received 
radium therapy. No patient rec -eived ‘eeidiatien on lateral fields over the 
femoral neck. The average age was 57 years (42—78 years) Traumatic, 
luetic and metastatic fracture was ruled out. The average interval from 
the onset of the lesion until the time of the fracture was 3 years (19— 7 
months). The majority of the other cases reported have shorter inter- 
vals. The three bilateral fractures occurred with intervals of 10, 13 and 
14 months. It is assumed to be a typical feature that the patient reported 
slight pain in the hip radiating downward along the anterior femoral sur- 
face several months (7 on an average) before fracture was roentgeno- 
logically demonstrable. In 9 cases sufficient fibrous healing took plac e to 
ensure partial function. No fracture demonstrated callus formation, and 
there were unchanged X-ray findings at the site of the fracture. No case 
developed necrosis of the femoral head. In 1938 Miter and a 
both from the same clinic (Michigan University), stated that in all 3 
definite and several probable fractures have been observed among 1.026 


' 
“q 
5 
4 
4 
ug 
a 
q 
u q 


FRACTURE OF THE FEMORAL NECK 533 


g\ vecologic cases. 25 cases have been observed among 676 treated for 
caicer of the cervix, which is surprisingly frequent. The authors give 
heivy roentgen doses, and frequently should have to expect fracture. 
They give no explanation of the great incidence, and opine that the com- 
plication is unavoidable. SLAUGHTER reports that at the Memorial Hos- 
pital, New York, 6 cases of spontaneous fracture have occurred after 
irradiation for cancer of the cervix, and one for rectal cancer. He gives 
the tissue dose on the femoral neck, where fracture occurs after 
36.000 r. 

It has been widely discussed whether the fracture is due to irradiation 
effect on the osteoid tissue proper, or whether it is essentially caused 
by irradiation effect on the vessels with obliteration and secondary nec- 
rosis. It is most probably due to both these causes, varying somewhat 
individually. The occurrence of the fractures for preference in extreme 
age and even with small doses, also speak in favour of the senile arterio- 
sclerosis and osteoporosis contributing to the nutritional disturbance, 
and the transition to senile fracture may be indistinct. 

Kven though all of the pelvic bones are irradiated, it is comprehensible 
that the bones which beforehand are poorly vascularized (the femoral 
neck) are bound to suffer most from the treatment. This fact explains 
that changes have been observed only in the femoral neck. The literature 
deals with no cases in the other pelvic bones (except the case of Orrow 
from 1917). The static factor with the great weight bearing of the femoral 
neck naturally hastens the fracture. Various vascular-anatomical re- 
lations in the bone before the irradiation must serve as explanation of 
the fact that in some cases only slight or no osteoporosis of the fractured 
bone is observed, while it is common to observe marked osteoporosis. 
This must also be the explanation of unilateral fracture in cases where 
the patient has received the same irradiation dose on both sides. 

The pathologic-anatomical changes in the bone vary with the irra- 
diation dose. The changes in the femoral neck have been described in 
the cases of Jacox and OkRAINETZ and BILLER. and 
TrveLsen. With light irradiation the changes may be small. Fracture 
may occur without roentgen changes beforehand (SLAUGHTER), and in 
these there may occur restitutio ad integrum. When necrosis has oc- 
curred, this lies as a sterile foreign body and has to be resorbed before com- 
plete osseous healing can take place. The cure comes late due to the poor 
supply of blood, and the changes may become progressively exacerbated 
in the course of many years because of the endarteritis. Frequently the 
fracture heals only fibrously due to absent osteogenesis, occasionally bony 
union océurs with formation of coxa vara caused by the upward dis- 
placement of the trochanter. Sequestration or complete absorption of the 
femoral head is rare. 
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At The Norwegian Radium Hospital we have had four cases of fra - 
ture of the femoral neck following roentgen treatment, and without ai.y 
trauma in the history. We opine being able to exclude traumatic, luet ic 
and metastatic fracture. and claim that these cases represent radio- 
necrotic fractures, wherefore they shall be recorded here. 

In the period 1931—1945 have been treated in The Norwegian Ra- 
dium Hospital 1706 cases of cancer of the uterine cervix, 370 cases of 
cancer of the uterine body, and 233 cases of ovarian cancer, proving tliat 
the complication is rare. Almost all cases have been treated with radium. 
Most of the cases with cancer of the cervix, stage II, and all of the cases 
of stages III and IV have been treated with roentgen irradiation, as also 
all inoperable cases of cancer of the uterine body and malignant ovarian 
tumours. The radiation of the radium decreases with the square of the 
distance, so that its effect on the femoral neck is minimal without any 
influence on the tendency to fracture. One of our cases has not been 
treated with radium. During the first years of existence of The Norwe- 
gian Radium Hospital roentgen irradiation was applied as usual at 
the time — with 1.000 r per field. one field anteriorly and one field pos- 
teriorly. unilateral or bilateral treatment according to the conditions. 
In the past ten years 3.000 r has been given as standard dose, somewhat 
less having been given only in cases where the patient has been emaciated, 
or where the skin tolerated the treatment badly. Only in the recent period 
with heavy irradiation the complication has been observed. The fields 
are rhomboid, reach from navel level. almost from the midline out to 
the crista line, and proceed downwards medially, tapering into a point, 
whereby the vulva and the inguinal glands are irradiated, and including 
in the field also the femoral neck. Corresponding fields are given from 
behind. The direction of the beam is vertical. Usually the quality of the 
rays has been 175 kv., 4 ma. The filtration has varied somewhat. most 
frequently has been used 0.85 Cu. plus 0.5 Al. target-skin distance 50 cm. 
The usual dose has been 300 r daily, the fields being i irradiated in turn. 
Lateral fields have not been used as a rule. In three of our cases, unfor- 
tunately. we are not in possession of roentgenograms of the pelvis before 
the treatment, as we have been prevented ‘from carrving out the routine 
roentgen examination of the pelvis on admission into ‘the hospital due 
to lack of films during the war. We have had to save film also for the 
controls, and have had to let some patients be controlled and examined 
roentgenologically at other hospitals. We have always received reports, 
however. 


Case 1. K. N. 257/40. 62 vears of age. Cancer of the uterine body. Previously 
well. Past two months sparing vaginal hemorrhage. Exploratory findings norma!. Cu- 
rettage: Hyperplasia with considerable atypia. Malignancy essentially probable. Extirpa- 
tion of the uterus through the vagina demonstrated a tumour in the fundus. Biopsy: 
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Fig. 1. Fig. 2. 


Adenocarcinoma, slightly differentiated. As she had not been subjected to radium ther- 
apy preoperatively, and the biopsy showed malignancy, she commenced roentgen treat- 
ment on the eleventh day. 175 kv., 4 ma., 2 Cu., target-skin distance 50 em., and re- 
ceived 2,300 r on four usual fields. On account of the emaciation of the patient and in- 
cipient dermatitis she was not given a larger dose, Seven months after the treatment she 
started complaining of arthritis in both knees when walking. She was up and about, 
however. Sixteen months after the roentgen irradiation she complained ef pain in the 
right hip, and adduction contracture and upward displacement of the trochanter were 
found. Roentgen examination (fig. 1) revealed decalcification in pelvis and hip joints, 
fracture of the right femoral neck with lateral defect and slight sclerosis of the border. 
Upward displacement approximately 1.5 em. Roentgenogram of the knees demonstrated 
normal conditions. She reported small discomfort only, desired no treatment. Roent- 
genogram three vears later (fig. 2) disclosed osseous healing of the fracture with 2 em. 
upward displacement and secondary arthrosis of the hip joint. The patient has had no 
recurrence for five vears, 


The case shows the typical course. An elderly patient has received 
intensive roentgen irradiation, complains seven months later of moderate 
pain by walking. The pain is localized to the knees, which show normal 
conditions. After nine months, without any causal trauma, she gradually 
develops svmptoms of fracture of the femoral neck. Unfortunately we 
have no roentgenogram of her pelvis from the first period of pain, which 
would probably have enabled us to demonstrate decalcification in the 
femoral neck without fracture. 

Case 2. L. A. 702/41. 55 years of age. Cancer of the cervix, stage III. For ten 
years suffered from arthritis, otherwise well. Past two months pain in the right hypo- 
gastrium and sparing vaginal hemorrhage. The patient was emaciated with chronically 
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Fig. 3. Fig. 4. 


arthritic joints, particularly of the fingers. On the portio was found a hard ulcerous 
tumour. Biopsy: Squamous epithelial carcinoma. The right parametrium rigid with 
tumour infiltration out to the pelvic wall. Left parametrium normal. Diagnosis: Cancer 
of the cervix, stage III. Treated with radium in the uterine canal 2,400 me-hr. and 3,600 
me-hr. in the vagina. Roentgen treatment on the right side only, usual field, 3,000 r from 
the front and the same dose from behind. No lateral field. 175 kv., 4 ma., 2 Cu. plus 
1 Al., target-skin distance 50 em. After treatment for 6 weeks the tumour had regressed, 
leaving only slight rigidity in the right parametrium. Eight months after the treatment 
she started complaining of increasing pain in the right hip on walking, and reduced 
function was found. Without any trauma the pain increased gradually, and after two 
months upward displacement of the trochanter was found. Roentgen examination de- 
monstrated (fig. 3) ten months after the treatment fracture of the right femoral neck 
with somewhat irregular »fuzzy» border of the fracture. It was at first, therefore, con- 
sidered to be suspicious of metastasis. On the right side was extensive decalcification. 
The skin subjected to treatment suffered from radiation damage, and hardly permitted 
any heavier roentgen dose on the fields treated previously. She lived in the North of 
Norway, and on account of the difficult communications during the war it was agreed 
that she should be observed at home. She would not submit to being confined to bed, 
but declared that she would spare the leg, and in the course of this régime the pain was 
relieved. The result is that her leg has become too short, with adduction contracture, 
which is now her only complaint. She has no pain, walks about doing her work as a fisher- 
man’s wife, and feels well. Gynecologic examination shows slight radiation changes in 
the rectum, no signs of recurrence four vears after the treatment. Roentgen examination 
one vear after the fracture demonstrated the same position at the site of the fracture, 
with small cystic rarefactions and incipient sclerosis in the fracture line. Roentgenogram 
three vears after the fracture (fig. 4) still discloses small cystic rarefactions upwards in 
the fracture line, while downwards medially it reveals incipient osseous healing with 
traversing bone spicules. No sign of tumour destruction. 
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Figs. 5 and 6. 


The case has a typical course, but due to the irregular fracture line 
with cystic rarefactions the possibility is contemplated at first of meta- 
stases to the femoral neck, even if these are rare. The benign course with 
osseous healing in part after three years, as also the absence of pain in 
walking, spe ak dec idedly against malignant process. The cystic rarefac- 
tions in the femoral neck probably represent foreign body inflammation 
around necrotic bone. The fracture has developed slowly on the irradiated 
side and has had a typical course. We are of the opinion, therefore, that 
it is a case of radionecrotic fracture. 

Case 3. A. H. 826/43. 64 vears of age. Cancer of the cervix, stage II. Previously 
healthy except for some muscular rheumatism. Past month traces of blood from the 
vagina. On the portio a small crater and tumour infiltration, which barely invaded the 
posterior vaginal fornix. Diagnosis: Cancer of the cervix, stage Il. Biopsy: Squamous 
epithelial carcinoma, Radium treatment 3,600 me-hr. in the uterine canal, and the same 
dose in the vagina, at one sitting. Roentgen treatment on four usual fields, 2,700 per 
field (as the patient was emaciated), 175 kv., 4 ma., 0.85 Cu. plus 0.5 AL, target-skin 
distance 50 em. Five months later she complained of some lumbago periodically. As she 
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had suffered from muscular rheumat sn, 
however, no attention was paid to ‘his, 
Occasionally she noticed some pain on the 
inside of the left femur. Normal condit ous 
on exploration. Normal function of the jip, 
no tenderness. On account of film shor age 
roentgen examination was not made. Be- 
cause of the conditions of war near the 
hospital she wished to be controlled by 
her local physician, and we did not sec her 
again until four months later, nine months 
after the treatment. The pain in the left 
leg had lasted for some weeks only, and 
she walked about all the time in her work 
as a farmer's wife. She reappeared as she 
had suddenly — without trauma — got 
pain in the right hip, and had since had 
rheumatism in it, felt stiff before she had 
had some exercise. She was found to have 
no recurrence. Free mobility of the left hip 
Fig. 7. with normal range. In the right hip greatly 
reduced abduction (20 degrees) and rota- 
tion, good flexion (80 degrees). Roentgen 
examination (fig. 5) demonstrated bilateral fracture of the femoral neck with im- 
paction, upward displacement and lateral diastasis. On the left side there are signs 
of sclerosis, but no production of callus. On both sides there is good calcification and 
distinet osseous markings. It was desired to refer her to the hospital for treatment, but 
as she had so small discomfort she would only agree to keeping a little quiet at home, 
she was ambulant. Roentgenogram one vear later (fig. 6) demonstrates that the fractures 
on both sides are healed, as the diastasis has filled out, and traversing spicules have de- 
veloped in the fields of fracture. The upward displacement has remained unchanged. 
The patient has had no recurrence for more than two years. 


Five months after the treatment. and without any trauma, this pa- 
tient gets fracture of the right femoral neck, and four months later frac- 
ture of the left femoral neck. The insidious occurrence of the fracture, 
its appearance and bilateralness, speak in favour of radionecrotic fracture. 


Cased. R. T. 1403/43. 53 vears of age. Cancer of the cervix, stage III. Seven vears 
ago the uterus was amputated supravaginally due to a myoma., Past eight months vaginal 
hemorrhage. Past four months troubled by pain in the left hypogastrium, radiating into 
the leg. She cannot sleep without morphine. She was greatly emaciated (37 kilos 150 
em.). The portio on examination was nodular with tumour infiltration out to the left 
pelvic wall. The right parametrium rigid, but with no distinct tumour infiltration. Diagno- 
sis: Cancer of the cervix, stage IIL. Biopsy: Squamous epithelial carcinoma. As the uterine 
canal was very short radium was deposited only in the vagina, 3,600 me-hr. Roentgen 
treatment 3,000 r on four usual fields, 175 kv., 4 ma., 0.85 Cu., plus 0.5 Al, target-skin 
distance 50 em. This fairly large dose was given due to the fact that the case was advanced, 
and proved to be only little susceptible to irradiation. The tumour regressed slowly, 
and the pain persisted for a long time. Five months after the treatment she felt moderate 
pain in the right hip on rising from a chair. In the course of a month the pain su!sided 
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son What, and she suffered pain particularly in walking. Hemorrhage and leukorrhea 
per» sted all the time, and six months after the treatment a large crater was found at the 
site of the portio, with infiltration in both parametria out to the pelvic wall. Roent- 
genogram of the pelvis, which showed normal conditions before the treatment, de- 
monstrated now six months later (fig. 7) spotted osteoporosis with a fine fracture stripe 
in the middle of the right femoral neck. Downwards medially was seen indication of 
sclerosis. In the right acetabulum some osteoporosis was observed, but no bone destrue- 
tion. Otherwise normal roentgen findings. It was considered probable that changes had 
occurred in the femur due to the treatment. As the patient had an extensive cancer of 
the pelvis, however, which perhaps added to the pain, it was found necessary to give 
additional roentgen treatment. She received 600 r from the front and 600 r from the 
rear on the old fields on the right side, and 2,100 r on a lateral field from the right. Three 
months after the last treatment she writes that she is free from pain in the right leg, 
which has become shortened. She is up for some part of the day, has abdominal pain. 
We supposed that she had had a spontaneous fracture with upward displacement, and 
requested the physician at the local nursing-home in North Norway to take another 
roentgenogram. Unfortunately this was not done, and after six months in bed she died 
from pelvic cancer, 


This case is more doubtful. We consider it probable, however, that 
irradiation changes have only occurred in the femoral neck due to the 
mode of occurrence, the moderate pain and the roentgenogram. It is 
only regrettable that we received no fresh roentgenogram at a subse- 
quent date. The fact that the patient was able to walk on the leg without 
pain speaks decidedly against metastatic fracture. 

One doubtful case shall be recorded briefly. A female, 52 years of age (447/36), 
operated on and irradiated for ovarian cancer, six months after the treatment had spon- 
taneous fracture of the femoral neck. As she had fallen two months earlier and had a 
slight trauma against the trochanter, we cannot for certain rule out traumatic genesis, 
even though she was up all the time, walking about, and the case will not be mentioned 
in further detail, therefore. 


Our four cases have all been elderly (62. 55, 64, 53 years old) individ- 
uals. Two have complained of pain for some months (9 and 2) before 
signs of fracture were demonstrable. The fracture occurred 16, 10, 5, 9 
and 5 months after the termination of the treatment. In the one bilateral 
case the fractures occurred 5 and 9 months after the treatment. The in- 
terval between the treatment and the fracture differs in the cases re- 
corded from half a year to several years. The longer the interval the 
more difficult it must be to feel sure as to the radionecrotic genesis. The 
pain during the actual fracture has been very moderate, is often charac- 
terized as rheumatism, and is much slighter than by traumatic fracture. 
Thus all of our four cases remained ambulant. The pain has developed 
by weight bearing of the hip, has improved after confinement to bed. 
It has never been sudden or lancinating as cancer pain. Osseous healing 
occurred in four cases of fracture (one case unknown), which is regarded 
as rare with heavy irradiation. None of the cases had necrosis of the 
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femoral head, and when the vascular occlusion is recalled, it has to \e 
wondered at that this did not occur more frequently. Many authc rs 
have claimed that particularly treatment on lateral fields should give 
fracture. We have (as many ‘others also) only administered treatme it 
on anterior and posterior fields, and have still experienced injury of tle 
femoral neck. In all of our cases the patients have been emaciated, s 
that consequently the tissue dose on the femoral neck is relatively “aig 
Our dosage with approximately 3,000 r against the skin on four fields 
has been applied since 1936 without our finding any such case until 
now during the period of war. We contemplate the possibility, therefore, 
that the malnutrition during the war may have plaved a part in the oc- 
eurrence of the fractures. During the war elderly people did not get milk. 
and as much as one and a half month might elapse during which one 
was not able to buy the sparing butter ration (which most frequently 
was exchanged with m: irgarine). Codliver oil was not to be had. Patients 
who had been subjected to intensive roentgen irradiation were given 
half a litre of milk and a dose of codliver oil daily for only eight weeks 
after the treatment. Our patient with bilateral fracture was a farmer’s 
wife and was sure to have had satisfactory nutrition. The other three, 
however. had surely lived on qualitatively and quantitatively insuffi- 
cient food. If the complication appears to have a great incidence in the 
future. it will be contemplated to reduce the fields somewhat in the groin, 
so that the femoral neck receives less irradiation. 


Therapy. Our patients have had such small discomfort from the 
fractures, that they have desired no further treatment than to save the 
leg — they have not been willing to keep in bed. We have maintained 
that operative osteosynthesis ought to be contraindicated due to the 
pathologic-anatomical changes in the femoral neck mentioned. We have 
gathered, however, that Datsy, Jacox and MILLER —- for example — 
have one case operated on by Colonna’s modification of Whiteman’s 
method, with favourable result. TRUELSEN has two cases operated on 
with osteosynthesis by the method of Johannson, with favourable re- 
sult, the gait becoming entirely painless after the operation. SLAUGHTER 
also has nailed one case, with favourable result. Later we shall consider 
nailing in patients without recurrence. 

In all patients who have been subjected to heavy roentgen irradiation 
against the pelvis, and who complain of hip pain and difficulties in walk- 
ing, changes in the femoral neck should be suspected, even if there is no 
upward displacement of the trochanter, and a roentgen examination should 
be made to reveal the cause of the pain. At any rate this complication 
should be ruled out by a roentgenogram before, for an assumed recur- 
rence fresh irradiation is instituted, which is contraindicated as a rule. 
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SUMMARY 


\ brief survey is given of the radiation damage to the bones and of the few cases 
rep ted of spontaneous fracture of the femoral neck. The cause of the fractures is dis- 
cussed. Four cases are recorded, one bilateral and three unilateral fractures at the ages 
of 53—64 vears. All of these cases had received irradiation only on anterior and posterior 
fields, no lateral fields. The roentgen dose was from 2,300 x 4 to 3,000 » 4. The fracture 
occurred half a vear to one and a half vear after the treatment. Two patients complained 
of pain some months before demonstration of the fracture. The pain was moderate, all 
patients remained up and about. None desired special treatment. Csseous healing oc- 
curred in four fractures after a long time. One patient died from cancer. Three patients 
had no recurrence. It is discussed whether the deficient nutrition during the war may 
have contributed to the occurrence of the fractures. Nailing will be contemplated in 
future. In patients who complain of hip pain or difficulties in walking after roentgen 
irradiation this complication should be ruled out before fresh roentgen treatment is in- 
stituted for supposed recurrence. 


ZUSAMMENFASSUNG 


Es wird eine kurze Ubersicht der Bestrahlungsschiiden der Knochen und der weni- 
gen gemeldeten Fille von Spontanfraktur des Femurhalses gebracht. Die Ursache der 
Fraktur wird besprochen. Es wird iiber vier Fille berichtet: ein einseitiger und drei 
doppelseitige Briiche im Alter von 53—64 Jahren. Alle diese Fille hatten nur Bestrah- 
lungen hinterer und vorderer Felder, nicht aber seitlicher Felder, bekommen. Die Rént- 
gendosis betrug 2,300 x 4 bis 3,000 « 4. Die Frakturen traten ein Halbjahr bis andert- 
halb Jahre nach der Behandlung auf. Zwei Patienten klagten einige Monate vor dem 
Nachweis der Fraktur iiber Schmerzen. Der Schmerz war missig — siimtliche Kranke 
waren ausser Bett. Keiner wiinschte besondere Behandlung. Knochige Heilung trat bei 
vier Briichen nach langer Zeit ein. Ein Kranker starb an Krebs. Drei Patienten beka- 
men keine Riickfalle. Es wird hesprochen, ob die ungeniigende Ernihrung wihrend des 
Krieges zum Auftreten der Briiche beigetragen liaben kann. Eine spiitere Nagelung ist 
in Aussicht zu nehmen. Bei Kranken, die nach Réntgenbehandlung iiber Hiiftschmerzen 
oder Gehsechwierigkeiten klagen, muss diese Komplikation ausgeschlossen werden, ehe 
man wegen eines vermuteten Riickfalls erneute Réntgenbehandlung einsetzt. 


RESUME 


Court exposé des dommages causés aux os par les irradiations, et relation de quelques 
cas de fracture spontanée du col du fémur. La cause de ces fractures fait objet d'une 
discussion. Quatre cas sont rapportés, lun bilatéral et les autres unilatéraux, chez des 
sujets de 53 4 64 ans. Ils n’a arent tous été irradiés que par des champs antérieurs et 
postérieurs, aucun par des champs latéraux. La dose de Rayons Roentgen allait de 
2,300 « 4.4 3,000 x 4. La fracture survint entre une demi-année et dix-huit mois aprés 
le traitement. Deux malades s étaient plaints de souffrir avant qu'elle fit mise en évidence. 
Les douleurs restaient modérées, tous les malades étaient debout et circulaient. Aucun 
ne réclama de traitement spécial. La consolidation osseuse se produisit dans quatre des 
fractures aprés un long laps de temps. L’un des malades mourut de cancer. Trois de- 
meurérent sans récidive. L’auteur discute la question de savoir si les restrictions alimen- 
taires pendant la guerre peuvent avoir contribué & l’apparition de ces fractures. L’en- 
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clouage sera envisagé & l'avenir. Chez des malades qui, aprés radiothérapie, accusent es 
douleurs de hanche ou des difficultés 4 Ja marche il conviendrait de mettre hors de ca ise 
cette complication, avant d’instituer un nouveau traitement par les Ravons Roent en 
dirigé contre une récidive supposée. 
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CIPAL HOSPITAL, ULLEVAL (CHIEF: J. FRIMANN-DAHL, M. D.) 


CROSSED RENAL ECTOPIA! 
by 


Haakon Odegaard 


‘enal ectopia may be divided into 2 main groups: 

1. The axial or longitudinal ectopia. This is by far the largest group, 
with sub-divisions 

a) Lumbar, b) Iliac, and c) Pelvic form, according to the position 
of the kidney. 

2. The crossed ectopia. By this is generally understood the con- 
genital anomaly of position wherein one kidney i is found on the opposite 
side, lying above or below the other kidney. fused or not with the other 
kidney. The possibility also exists for crossed ectopia of one kidney with 
simultaneous aplasia of the other, or both kidneys may be crossed ectop- 
ically. The latter condition is, however, only a theoretical possibility. 


Crossed renal ectopia appears in medical literature under many dif- 
ferent names, which are in some respects incomplete or even misleading: 
Unilateral fused kidney, Displaced horseshoe-kidney, Einseitige Lang- 
niere, Sigmaniere etc. besides the correct designation: Crossed Renal 
Ectopia or Dystopia. 

With regard to the terms »ectopia» and »dystopia» it has been pro- 
posed by American authors to use »ectopia» to denote the congenital 
and dystopia» the acquired change in position of the kidneys: but it is 
doubtful whether this is of any advantage. 

With regard to the mechanism of the embryologic development of 
the crossed renal ectopia it is, briefly, reasonable to assume the following: 
Under normal conditions the Kupferian duct (the »ureteral bud»), which 
from the 25th day sprouts from the Wolffian duct. has a transitary dor- 
somedial direction of growth. By the persistance of this growth-direction 
to the »wrong» side, the ureteral bud does not enter into contact with 


* Submitted for publication, Febr. 28, 1946. 
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the metanephrogenic tissue on the right» side, but on the opposite » 

It relates therefore to a malformation i at an early stage in the distal) :t 
of the Wolffian duct, and accordingly various anomalies are freque: ily 
seen. Thus PAGEL states that out of 55 cases of crossed renal ectopi: 13 
showed anomalies in the genital organs. But also other simultaneous 
anomalies — such as situs inversus, luxatio coxae congenita, hand- 
deformities ete. have been described. 

The crossed ectopic kidney is hypoplastic in a greater or lesser degree, 
and almost always lies below the other kidney, in ‘about 7 7 per cent of the 

“ases does it lie above. The two kidneys are as a rule fused. Only in about 
14 per cent of the cases the kidneys are entirely separated (B. Davipsoy). 
The shape is generally spherical, and in most cases the hilus lies ante- 
riorly to the kidney, as a result of a defective turning during the de- 
velopment. The anomaly occurs almost twice as frequently in men as 
in women, and in about 65 per cent of the cases it is the left kidney 
which is crossed ectopically. 

The vascular supply is usually one or more vessels from the aorta to 
the normally situated kidney, and these one or more vessels also supply 
the ectopic kidney: besides there is frequently an extra artery from the 
common iliac artery of the same or opposite side. Each kidney as a rule 
has several independent veins to the vena cava. but the renal veins may 
fuse first into one common vena renalis. 

The ureter, which enters the bladder on the »right» side, crosses the 
median line, and this occurs as a rule on a level with L. V. 

Crossed renal ectopia is a very rare anomaly. In this connection it 
may be mentioned that Morzretpr, out of 4.500 autopsies carried out 
in the first 15 years of the present century at the Institute for Pathology 
of the tikshospital, Oslo, found only 5 cases (1.1 per mille) in which 
renal ectopia was present, and in the next 15 years RoscHER found only 
7 cases (1.3 per mille) out of 5.527 autopsies. In none of these cases was 
crossed renal ectopia present, and only one case, as far as I know, has 
been reported from Scandinavia, by Banc-DierRicuson. 

TOWNSEND and FruMKIN in 1939 collected all known cases of crossed 
renal ectopia from the world literature back to the year 1785, 159 cases 
in all. Of these, 48 had been examined by roentgen. The first who made 
the roentgen diagnosis was ALBARRAN in 1909 by means of inserted ureteral 

-atheters. 

It is reckoned that approximately 75 per cent of the cases show sub- 
jective symptoms, including the cases which are complicated by uro- 
lithiasis, hydronephrosis or other diseases of the urinary tract which occur 
relatively often. But also the uncomplicated cases of crossed renal ec- 
topia frequently show symptoms in the form of pains, which may be of 
a colicy or lancinating character. The pains are located in the abdomen, 
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or posteriorly in the lumbar region, and may be localized on the opposite 
side from that of the kidneys. 

It has been thought that these attacks are something like the »Dietl’s 
crises» as regards the floating kidney. DieTL (1863) spoke of a »hemming 
in» of the floating kidney, that »it was caught in its own connective tissue 
net», Whereas most writers are now of opinion that the »Dietl’s crises» 
are brought about by a kink or torsion of the kidney pedicle, whereby a 
venous congestion is caused in the kidney, accompanied by intense colicy 
pains, nausea and vomiting, also sensitiveness to pressure of the palpable 
kidney. 

Albuminuria and dysuria may occur without any demonstrable com- 
plications. A very low-lying crossed ectopic kidney will give the symp- 
toms of a pelvic kidney and may, like this, cause dysmenorrhoea and be- 
come an obstacle to parturition. 

With regard to the differential diagnosis, crossed renal ectopia must 
be distinguished from: 

1) Extreme degree of floating kidney. Here we find a long and curving 
ureter, but in the case of crossed renal ectopia also, the ureter, as shown 
by PAGEL, may be curving. The decisive factor in such cases will be the 
relation of the vessels, but indeed the very fact that the crossed ectopic 
kidney is generally fused with the other will be sufficient to lead to the 
differential diagnosis. In this connection it may be stated that in rumi- 
nants an extreme degree of floating kidney is normal. the left kidney, 
suspended by a mesentery, being situated caudally and ventrally to the 
right kidney. 

2) Double or accessory kidney. JOHANNING defines the double kidney 
as »2 more or less separated kidneys on the same side with two entirely 
separate pelves and two wholly or partly separate ureters which have 
developed out of the primitive renal duct on the same side». If in such 
cases there is aplasia or agenesia of the kidney on the other side con- 
fusion of diagnosis is perhaps possible, but the course of the ureters will 
be the decisive point, since none of the ureters of the double kidney cross 
the median line. 

3) Displaced horse-shoe kidney — that is to say cases in which the 
one part is smaller and lies near the median line. It may be stated 
that a now abandoned theory with regard to the development was that 
crossed renal ectopia is only such a displaced and asymmetrical horse- 
shoe kidney. 

4) Longitudinal ectopia. Here it is possible sometimes to find border- 
cases where the pelvis of the ectopic kidney lies in the median line. In 


. the illustration to case no. 4 in FoLKE SETTERGREN’s work on congenital 


renal ectopias it will be seen that the left pelvis lies in the median line, 
with the cephalad part of the pelvis just over on the right side. 
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By ordinary clinical examination the right diagnosis, is as far a [ 
know, never made. Before the roentgenological era erroneous diagno «is 
like kidney tumour and tumour abdominis were natural. During ac. te 
attacks of pain operations have sometimes been performed on the p s- 
sibility of appendicitis. 

Treatment of cases with complications will of course be directed to 
the complications. 

In the uncomplicated cases it should be conservative. TOWNSEND aad 
FRUMKIN state in their collected material that nephropexy has been car- 
ried out 9 times, but during the last 2 decades this operation in cases 
of crossed renal ectopia has, as far as is known, not been performed. 

Account will now be given of 5 cases of crossed renal ectopia. Two 
of the cases were examined at the Department of Roentgenology of Aker 
Hospital, Berg, two at the Department of Roentgenology of Ulleval Hos- 
pital, the 5th, dr. Kotter, Harstad Hospital, has been so kind as to 
trace for me, and the journal and roentgen pictures have been very 
kindly lent from there by the acting chief physician, Dr. BRYNJULFSEN. 
Case no. 3 has previously been examined at Louisenberg Hospital by 
chief roentgenologist, TtDEMAND-J OHANNESEN. 


Case 1. A. 8. pensioned school-teacher, age 64. Pleurisy at the age of 15. Fre- 
quency the last 7—8 vears. Stools: tendency to be loose. Admitted medical department 
Aker Hospital on November 17th, 1941, for acute fever. A pyuria with pure culture of 
coli was demonstrated. By palpation of the abdomen there was found in right upper 
quadrant just beneath the costal margin a balloting tumour which resembled a some- 
what enlarged kidney. Prostate was found moderately enlarged, but there was no resid- 
ual urine. Blood urea during hospitalization was about 50 mg per cent. 

During the stay the pat. complained of some pa‘ns in the right fossa iliaca and 
in the right lumbar region. The subjective symptoms were considerably improved by 
mandelie acid and prontosil-treatment, and the pat. was discharged on *5/, 42 in good 
condition, but still with pyuria. ; 

Roentgen examination of thorax showed remnants of double-sided pleurisyv. Roent- 
gen examination of spine showed signs of an old spondylitis in L. I1.—L. HI. 


Urography: On the right side is seen a broad kidney shadow some 14 em long with 
approximately vertically situated longitudinal axis, and lower kidney pole at the crest 
of the ilium. On the left side no certain kidney-shadow. Good excretion of the contrast 
medium in two separated pelves on the right side. The upper pelvis has ampullar shape 
and normal size, and the calyvees, which look normal, have a lateral direction. 

The lower pelvis is fork-shaped with plump, slightly distended, calvees terminally. 
Ureter from upper pelvis takes at first a slightly outward-converse direction laterally 
to the lower pelvis, and enters the bladder on the right side. 

From the lower pelvis the ureter goes cross-wise toward the median line at the 
level of S. 2., and enters the bladder on the left side. Fig. 1. There is no sign of ureteral 
stasis. In the upright position the renal mass was found to be lower by 3.5 em. 


Case 2. O.8. agricultural college pupil, age 17. Operation for appendicitis at the 
age of 7 because he had for a couple of vears had suddenly occurring intense pains around 
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th umbilicus. The appendix was 
so: ewhat kinked in the basal part, 
which had a subserous position, but 
otherwise showed no pathological sign. 
Attacks of pain continued during the 
following years, were localized on 
the left side of abdomen as well as 
around and below the umbilicus, and 
were very troublesome. He was in 
addition troubled with constipation 
and under this diagnosis was admitted 
for a short time in 1937 to Aker 
Hospital. 

During the following years the 
pains became less frequent and less 
pronounced, but in direct connection 
with hard manual work he suffered 
on September Ith, 1942 intense colicy 
pains in the abdomen below the um- 
bilicus. The pains lasted a whole night Fig. 1. Case 1. Crossed ectopic left kidney. 


and were accompanied by nausea and 
vomiting. 

A week later he had a similar attack. During the last years prior to these attacks 
stools had been normal. There was no frequency or dysuria. Admitted to Aker Hospital, 
Berg, on September 22th, 1942. Examination of pat. showed the latter to be in good 
condition, with rather pale colour of skin. By palpation of abdomen there was found 
on the left of umbilicus and outwards toward the flank a tumor larger than a fist with 
smooth surface and of the consistency of a kindey; it could be moved somewhat and the 
patient in the course of this indicated some pains. Just above and a little laterally a si- 
milar tumor was palpated which disappeared upwards below the left costal margin and 
which at the lower end seemed to hang together with the tumor underneath. Of other 
examinations may be mentioned: 

Urine: Sp. gr. 1.028 acid; sugar, albumin and blood, none; microscopically none. 
Blood: Blood urea 30 mg per cent, hemoglobin 91 per cent, RBC 4.17, WBC 4,200, X- 
rav G — I series, normal conditions. 

Urography On right side no kidney-shadow. On left side is seen just outside 
columna an elongated kidney-shadow with its longest axis which measures 14 em in 
a vertical position, Lower pole extends a little below the crest of the ilium. Above and a 
little laterally to this kidney-shadow is seen another, more diffuse shadow, in which is 
discerned in an upward lateral position between 10 and 11 rib a bow-shaped boundary. 
Good excretion of the contrast medium in two separated pelves on the left side. The 
upper pelvis is of normal size with slightly plump calvces, and shows a considerable axis- 
turning of the kidney with hilus situated anteriorly. 

The lower pelvis is a little smaller, forkshaped, with somewhat, plump, unequally 
long, calyees, On the lateral view the pelvis is seen to project itself 2 finger breadths in 
front of the spine. The ureter from the upper kidney starts anteriorly and laterally, 
makes at first an outward convex bend and then passes down into the small pelvis on 
the left side. From the lower kidney the ureter is crossing the median line at the L. V. 
level and enters the bladder on the right side (Fig. 2). The uwreteres have normal calibre. 
No sign of ureteral stasis. In the upright position both kidneys descend an eyual distance 
— about 6.5 em. By fluoroscopy it could be seen that the the upper kidney moved with 
palpation of the lower kidney. 
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Fig. 2 a. Fig. 2 b. 
Fig. 2a. Case 2. Crossed ectopic right kidney situated below the axis-turned left 


kidney. 
Fig. 2 b. Same patient, lateral view: note the ventral position of the crossed ectopic 
kidney. 


Case 3. R. U. 32 vears old, factory foreman. Said to have had rickets in child- 
hoor. In spring 1942 he began to get periodically recurring pains which were localized 
at the rear in the lumbar region on both sides. The pains, which were not particularly 
inconvenient, had a tendency to spread forwards to the bladder region. In the autumn 
1943 he had a severe attack of the same kind of pains. The attack lasted for several 
hours and the pains spread down into the scrotum where they persisted for several days. 
He consulted a doctor the same autumn, and by urography crossed renal ectopy was 
demonstrated, but otherwise nothing pathological. 

(Chief roentgenologist TipbEMAND-J OHANNESSEN.) 

The patient has since felt well except that now and again he feels slight pains in 
the lumbar region on both sides. Has never had frequency or dysuria; no dyspepsia; 
stools always normal. By examination of the patient in november 1945 the latter was 
found in good condition. By ordinary physical examination nothing was remarkable, 
especially no tenderness or tumor in the abdomen. Blood pressure 130/90. Urine: phys- 
iological. 


Urography On the right side no kidney-shadow. On the left side are seen 2 kidney- 
shadows which project somewhat towards each other between the 11. rib and down to 
1 finger’s width below the iliac crest. Lower kidney-shadow lies somewhat medially and 
reaches almost to the spine. Good excretion of the contrast medium in two separated 
pelves on the left side. The pelves are of approximately the same size and have ampullar 
shape, and show axis-turning of the kidnevs. The ureteres, which have normal calibre, 
start anteriorly and laterally and proceed first parallel to one another in an outward 
convex curve. The ureter from the lower kidney crosses the median line at the 8. 1. level 
and enters the bladder on the right side (Fig. 3). No ureteral stasis. In the upright posi- 
tion both kidneys were found to descend equally far — about 5 em. 


a 548 
A 
4 
7 
‘ 


left 


ypie 


ild- 
ized 
arly 
eral 
AVS. 
was 


sin 
sia; 
was 
ble, 


1Vs- 


lev- 
1 to 
and 
ited 
bre, 
ard 
osi- 


CROSSED RENAL ECTOPIA 549 


Fig. 3. Fig. 4. 


Fig. 3. Case 3. Crossed ectopie left kidney. Note the normal ureteral entrance in the 
bladder on both sides. 
Fig. 1. Case 4. Crossed ectopic right kidney with the ureter crossing the median line. 


Case 4. S.S. chief clerk, age 56. Previously has had bronchitis three times, last 
time 7 vears ago, when hypertension was also demonstrated. Admitted to section VII. 
Ulleval Hospital on December 10, 1945 because he had for a week felt weak and had 
difficulty in »collecting his memory». By ordinary clinical examination pulse was found 
to be 70 in rate and regular. Blood pressure 230/150. Over the heart was heard a svstolic 
murmur. Urine: Sp. gr. 1.922, otherwise no positive urinary findings. Blood urea: 20 
mg per cent. Standard clearance: 29 (about 55 °, of normal average finding). Electro- 
eardiagram showed signs of myopathy with left axis deviation. By cystoscopy was 
found a normal ureteral orifice on each side. 

Intravenous urography shows good excretion of the contrast medium in two sep- 
arated pelves of normal shape on the left side. The upper kidney shows axis-turning; 
the proximal portion of the ureter lies medially and anteriorly. The ureter from this 
kidney enters bladder at the usual place on the left side, whilst the ureter from the lower 
kidney crosses the median line at the upper end of os sacrum and enters the bladder on 
the right side (Fig. 4.). 


Case5. M.J. fisherman's daughter, born April 23, 1924, staved in Harstad Hos- 
pital first from July 19, till August 6, 1938 under the diagnosis dystopia renis and appen- 
dicitis chron., and the second time from February 27 till March 6, 1941 under the diagnosis 
menorrhagia and dystopia renis. From the record it appears that the patient one month 
before admittance had an attack of throbbing pains in the lower part of abdomen on the 
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right side. The attack lasted a coup! of 
days. She was again ill with similar p. ns 
the last four davs before admitta ce, 
The pains were not radiating. No dvs. ria 
or other urinary difficulties. No «vs- 
pepsia, normal stool. Menstruation st.irt- 
ed the same vear; last menstruation one 
week previously. By examination of 
abdomen a firm tumor the consistency 
of a kidney was found over Me. Burney's 
point; there was some tenderness by 
palpation of this. Urine: physiological. 
By retrograde pyelography crossed 
ectopic left kidney was found. As appen- 
dicitis could not be excluded the appendix 
was removed. It showed a certain amount 
of mucosal swelling. During the 2nd 
hospital stay the patient was treated 
with abrasio uteri on account of irregular 
Fig. 5. Case 5. Crossed ectopic left kidney. jenstruation bleedings since the autumn 
Note the low position of the right-sided jo4¢ 

kidney. 


By cystoscopy with ureteral catheteriz- 
ing, coloured urine, after indigo carmin 
injection, appeared after 5 min. on both sides. 

By retrograde pyelography it was seen that the pelvis of the right kidney had nor- 
mal size and ampullar shape, and showed an axis-turned and low-lying kidney with 
normal entrance of the ureter into the bladder. The left kidney, the pelvis of which is 
somewhat smaller, with plump calyces, is situated just below and medially to the right 
kidney. The ureter which begins by going straight medially, crosses the median line at 
S. 2., and enters the bladder on the left side. (Fig. 5). 


Of the five cases of crossed renal ectopy reported, four were men and 
one woman. In one of the cases pyuria was demonstrated, in the other 
four the urine was normal. One of the patients had hypertension. Three 
of the patients had attacks of pain. It is possible that these, as far as case 
3 is concerned, have been urolithiasis attacks, and as regards case 5 the 
possibility cannot be excluded that the attacks of pain may have been 
caused by appendicitis. There is on the other hand reason for assuming, 
with respect to case 2, that the symptoms from the age of 5 have been 
caused by the renal ectopy. That the attacks of pain were on two occasions 
started by hard bodily work may, in combination with the relatively 
great mobility of the kidneys, lend support to the theory of a kink or 
torsion of the pedicle, to which it is estimated that the abnormal vascular 
supply may give a predisposition. That the kidneys in this case were 
probably fused does not correspond to PaGEL’s assumption that an un- 
complicated crossed renal ectopy only gives subjective symptoms when 
the kidneys are not fused. In »Handbuch der Urologie» it is stated that 
the right-sided kidney has a normal position. Case 5 shows, however, 
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tht this is not necessarily the case, the right-sided kidney here being 
situated lower than normal. 

KARL SCHEELE maintains that »the pelvis of the non-crossed kidney 
is completely reversed. the ampulla turns laterally and the calyces 
medially». Likewise he says that the calyces of the two kidneys turn to- 
wards each other. Our cases show that this is not any rule, as several 
variations are found, all according to the degree in which the kidneys 
are turned on their axis. 


SUMMARY 


After a short review of crossed renal ectopy five cases are reported, of which four 
were men. In all cases the crossed ectopic kidney was situated distally to the right-sided 
one, three times on the left and twice on the right side. In four of the cases the urine was 
normal, and one of these had had intense attacks of pain which resembled »Dietl’s crises» 
of a floating kidney. The right-sided kidney had in one of the cases a lower position than 
normal. 


ZUSAMMENFASSUNG 


Nach einer kurzen Ubersicht der gekreuzten Nierenektopie wird iiber fiinf Fiille 
berichtet, von denen vier Manner betrafen. In simtlichen Fillen lag die gekreuzt ekto- 
pische Niere distal von der auf der richtigen Seite liegenden, dreimal auf der linken und 
zweimal auf der rechten Seite. Bei vier der Fille war der Harn normal, und einer der- 
selben hatte Anfille von heftigen Schmerzen gehabt, die an die »Dietl’schen Krisen» einer 
Wanderniere erinnerten. Die auf der richtigen Seite gelegene Niere lag bei einem der 
Fille niedriger als normal. 


RESUME 


Aprés un court exposé de lectopie rénaie croisée auteur en relate cing cas, dont 
quatre concernaient des hommes. Dans tous, le rein ectopique croisé était en position 
distale par rapport 4 celui qui était 4 sa place, trois fois du cété gauche, et deux fois 
du coté droit. Chez quatre sujets les urines étaient normales, et un d’eux avait eu de 
violentes attaques douloureuses ressemblant aux »crises ce Dietl> d’un rein flottant. 
Dans l'un des cas le rein non ectopique était en position plus basse que normalement. 
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FROM THE ROENTGEN CLINIC OF THE COUNTY HOSPITAL, GJENTOFTE, DENMARK 
(CHIEF: E. DE FINE LICHT) 


HYPERTROPHY OF THE PYLORUS  ADULTS' 
by 


Kjeld Andersen, Arne Gammelgqaard and 


Erik de Fine Licht 


Hypertrophy of the pylorus in adults is an affection of considerable 
interest both radiologically and surgically, and as it has never before 
been mentioned in the Danish medical literature we believe that the 
following cases. which we have had occasion to observe in the Gjentofte 
County Hospital, deserve publication. We begin with the one last ob- 
served, for the reason that it was the one best examined, since at the 
time when the patient came to observation and treatment we were more 
familiar with the pathologic picture than before. Next, we discuss the 
clinical picture, pathologic anatomy. etiology and radiologic aspect of 
the condition, and finally we shall mention 7 other cases, found by search 
through the gastric-case material of the roentgen clinic for a period of 
eleven years. 


Case I, — Male, aged 61 vears. Admitted to the Gjentofte County Hospital, 
service H, June 6th, 1945. In 1915 appendectomy. In the last thirty-five vears period- 
ically dyspepsia, with a feeling of pressure in the epigastrium after meals. Sometimes 
nausea. Never tardive pain or hematemesis. In recent vears copious sour vomits at night. 
No loss of weight. By 1943, the pains and vomitings increased, and on Feb. Ist that vear 
he was roentgen-examined (as outpatient) and changes found in the prepyloric portion 
of the stomach, which were interpreted as ulcer (Fig. 1). He was treated at home, with 
rest in bed and ulcer cure, for four—five weeks, with good effect; but after he had got on 
normal diet again and had resumed his work the symptoms returned, and had increased, 
especially of late. He was very tired, vomited daily and was partly unable to work. 
Still, in spite of this he had not lost weight. Renewed roentgen-examination of the 
stomach, June Ist, 1945, showed the same condition as last time, namely a channel-like 
construction in the prepyloric part and a small tenon-shaped projection on the side of 
the greater curvature. The changes looked very similar to those seen in hypertrophy 
of the pylorus (Fig. 2). 


' Submitted for publication, March 25, 1946. 
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Fig. 1. 


At admission, the patient’s appearance was healthy and natural, the state of nourish- 
ment medium. Stethoscopy of heart and lungs showed normal conditions. The abdomen 
was soft; no tumefactions or tenderness. Rectal exploration, nothing abnormal. Tem- 
perature, 37°. Pulse, 80. Zeiss, 110 per cent. Wassermann, negative. Kahn, negative. 
Weight, 73 kg. Height, 171 em. Blood sedimentation, 12 mm_h. 

On June 19th, a medial, superior laparotomy was done under spinal anesthesia. 
The stomach was found to be somewhat ectatic, but otherwise there was nothing ab- 
normal except a thickening of the prepyloric portion, like the end of a thumb. There 
were no signs of ulcer on the serous side. On the posterior aspect of the stomach there 
was slight perigastritis in the omental bursa. The nature of the prepvloric thickening 
could not be determined by palpation. The stomach was resected (Billroth II), ante- 
colic gastroenterostomy and enteroanostomosis were performed, and the wound closed 
with sutures at different levels. The postoperative course was uneventful. On July 7th, 
the patient was discharged, well. 

The removed portion of the stomach measured 13 em. The mucous membrane was 
somewhat folded, but there was no wound- or tumor formation. The muscular coat, 
especially its distal part, was very hypertrophic, and measured up to about 1 em. The 
hypertrophic area of that thickness extended for about 4 em. (Fig. 3). The mucous mem- 
brane was of the pyloric type, or of the type seen at the junction of the pylorus and the 
duodenum. The erypts were deep and lined with medium high, or fuily medium high, 
cylindric epithelium cells rich in cytoplasm, with basally set, oval nuclei. Here and there 
between the cylindric epithelium cells there were a few goblet cells. The ridges between 
the crypts were eroded in places. Into the crypts opened the alveolar, composite, tor- 
tuous ylands composed of very finely granuled chief cells. The abundant, finely fibered 
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Fig. 3. Figs. 4 and 5. 
Fig. 4. — Hypertrophy of the Pylorus (Magnification x 6*/,). 
Fig. 5. — Normal Pvlorus (Magnification x 6" ,). 


tunica propria was hyperemic and infiltrated with numerous polymorphonuclear and 
eosinophilic leukoevtes, plasma cells and lymphocytes. Near the lamina muscularis 
mucosae there were lymphatic nodules with rather large centers of reaction. In the 
transitional area there was a development of Brunner’s glands, and between the cylindric 
epithelium cells of the ervpts an increasing number of goblet cells. In this area, the in- 
flammatory infiltration was of the same degree, or perhaps a little more pronounced, 
than in the mucosa of the pylorus. As said, the part of the muscular coat near the junc- 
tion with the duodenum was, to gross observation, very hypertrophic. There was some 
hyperemia between the smooth muscle streaks, and also some perivascular infiltration 
with lvmphoevtes and fewer plasma cells. The small ganglia in the muscular coat showed 
nothing positively abnormal. Also proximal to the highly hypertrophied area the mus- 
cular coat was slightly hypertrophic as compared with the normal. Opposite the proximal 
point of resection the mucous coat was of the fundus type. There was nowhere any sign 
of malignancy, nor was there the slightest sign of plastic linitis (Fig. 4). Histologic diag- 
nosis (SOEBORG OHLSEN): Partly erosive acute pylorogastritis and duodenitis, associated 
with chronic hypertrophy of the muscular coat of the pylorus. — A photograph of a 
normal pylorus is appended for comparison (Fig. 5). 


a 
a 
a 
4 


HYPERTROPHY OF THE PYLORUS IN ADULTS 5dd 


The first cases of hypertrophy of the pylorus in adults were reported 
in 1879, by LANDERER, who described two cases in patients respectively 
43 and 63 years old. In 1885, Marer published a necropsy material of 31 
cases, 25 male and 6 female, evenly distributed over the age groups 
between 12 and 80 years. Only in one of them was the patient’s death 
due to the gastric affection. MayLarp reported in two publications, in 
1904 and 1908, 19 cases of his own observation, 2 male and 17 female, 
all of which had been subject to operation, either pyloroplastics or gastro- 
enteroanastomosis. 

As it will be seen from Table I, there has since 1920 been a number 
of communications, chiefly case reports respecting pylorus hypertrophy 
in adults operated upon either on roentgenologic suspicion of cancer 
or for uleer. Only in two of all the cases comprised i in this Table was the 
diagnosis of pyloric hypertrophy established preoperatively. As one of 
the principal papers may be mentioned CrymBLteE & Wa.msey’s, from 
1933. which deals with only a single case, that of a man, 43 years old, who 
for three years had suffered from pains in the epigastrium beginning an 
hour after meals and often associated with vomiting, whereupon the pain 
would cease. Roentgen examination showed stenosis of the pylorus and 
gastrectasis. Resection of the stomach was done, and the specimen from 
the operation showed in the distal portion of the pyloric canal consider- 
able hypertrophy of the muscular coat, which at the thickest point 
measured 1.5 em. The pyloric sphincter was normal, and was both on 
the side of the mucous coat and on that of the serous coat separated 
by a small cleft from the hypertrophic musculature, which extended for 
a not exactly stated distance up into the antrum, where it gradually 
lost itself in normally developed muscle. 

Also from 1933 is a paper by TwINrnG, based on 3 cases (age of the 
patients, respectively 43, 50 and 55 years) found among about one thous- 
and records of stomach examinations. He discusses particularly the 
roentgenologic changes in hypertrophy of the pylorus, but also states 
that only in one case was the correct diagnosis established before the 
operation, the two others had been interpreted respectively as ulcer 
with secondary changes and as cancer. From the same year is also a re- 
port by McNaMEE, w vho observed 2 cases, both in males, respectively 14 
and 40 years old, which were dealt with operatively, by pyloroplasty 
and gastroenteroanastomosis, with good result. 

The largest material is from the Mayo Clinic and was published in 
1933 by Kirkiixn & Harris. It comprises not less than 81 cases, 65 male 
and 16 female, observed among a total of 60,000 patients with stomach 
affections. Only in one of them was the correct diagnosis of hypertrophy 
of the pylorus established roentgenologically. Of the eighty-one patients, 
10 were in the age group 21—30, 21 in the age group 31—40, 23 in the 
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Table I, 
Showing published Cases of Hypertrophy of the Pylorus in Adults. 
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age group 41—50, 19 in the age group 51—60, and 8 ever 60 years ol |. 
Finally, there is a report by Prinz, in 1940, of 7 cases which after the 
roentgen examination were judged to be stricturing carcinomas of t)ie 
pylorus, but in which microscopy of the resected portions of the stoma: h 
showed muscular hypertrophy. Six of the patients were males. The pu.- 
tients were from 46 to 72 years old. 


Year No. of 
of Cases Age Duration of a sa 
Author Publica- Fer (years) Symptoms lreatment Etiology 
e- 
tion Male 
male 
188526 5 12—80 Gastroentero- congenital 
anastomosis 
Maytann, A. E... 19094& 2° 17 | Pyloroplasty 
1908 
W. .....: 1908 2 1  31—51 lifelong Gastroentero- » 
anastomosis 
Ouiver, J.C. ..... 1922 1 1 year Pylorotomy » 
BasTIANeELLI, R. 1925 24—52 Pyloroplasty 
Curon, B. B. ..... 1928 1 45 lifelong Gastroentero- » 
anastomosis 
Arcker, V. W.... 1930 2) 1) 39—61 short time Pyloroplasty 1) congenital 
Medicinal Treat. 2) Spasms 
McCuvre, C. C.... 1931 2 3 | 31—55 2 years Resection » 
lifelong Medicinal Treat. 
Coummax, M....... 1932 1 38 7 years Resection congenital 
Waske, R. ....... 1932 2 | 37—40 4—15 years » Spasms 
Twintxe, E. W. ..' 1983 2 1 48—55 lifelong » 
CryMaie, P. T. & 
Watmsey, T.... 1933 1 43 _—slifelong » congenital 
McNamer, E. P... = 1933 2 14—40 4 months 1) Pylorotomy » 
11 years 2) Resection 
Krrkiix, B. R & 
Harris, M. T... 1933 65 | 16 21—60 Spasms 
1 70 Resectioa Spasms 
congenital 
Pama, 6 46—72 a few months » Spasms 
several decades 
| Nupoer, J. F..... 1940 1 1  30—36 4 years, lifelong » congenital 


The symptomatology is precisely the same as in pyloristenosis from 


other causes, and is of no essential importance for the diagnosis. In mild 
cases, the symptoms are vague and little characteristic, consisting merely 
in a slight feeling of pressure in the epigastrium, especially after meals. 
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],, severer cases, which are rarer, the symptoms are more pronounced, 
w th pain and sometimes vomiting after meals. After the vomiting, the 
pein usually ceases, but the patient now begins to lose weight. The 
symptoms develop slowly, for months and years, often with rather long 
intervals between their appearance. Gradually also the capacity for work 
becomes affected. and in the severest cases the patient may become 
quite cachectic, anemic and dehydrated. More rarely there is hemat- 
emesis and melena, or occult bleeding. Ewald’s test meal usually shows 
normal acid values. In patients who are not too obese, a mobile swelling, 
the size of a plum, may sometimes be 
felt to the right of the spinal column, at 
the level of the second to third lumbar 
vertebra. 

The pathoanatomic change consists in D 
a prepyloric muscular hypertrophy loc- 
alised to the circular laver of the mus- 
cular coat and extending from the pyloric 


sphincter three to five centimeters into = 
the antrum. The sphincter itself is not 
thickened, or only slightly so, but only ter- 
minates the muscular hypertrophy towards 
the bulbus. CrymMBLE & WALMSLAY were 


the first to call attention to this difference 
between the actual sphincter and the 
muscularis propria, which they think has 
an important bearing on the etiology. 
Fig. 6 reproduces a drawing from TwIn- 
ING’s paper, of a specimen showing muscle hypertrophy in the pylorus 
of a man, 50 years old. Both on the lumenal and the external surfaces 

a distinct clefs is seen between the sphincter and the actual antral 
musculature. Here the wall contains only mucosa, submucosa and 
serosa. In this, the condition resembles exactly that which is seen in 
infantile pyloric hypertrophy, where it is expressly stated that the hy- 
pertrophy is not in the sphincteric portion itself, but in the distal part 
of the pyloric canal, as described by BLocu and Monrap from necropsy 
specimens and later shown roentgenologically by Meuwissen & SLOFF 

(1933) and Frmmann-DaHL (1935). The ‘great similarity, patho-anatomic- 
ally, between the pyloric hypertrophy in infants and adults should ac- 
cording to CRYMBLE & WALMSLEY show that the hypertrophy in the 
latter is merely a persistence into adult life of an infantile condition which 
for many years has not manifested itself by any symptoms. Against this 
theory speak to some extent the observations made by Monrap at nec- 
ropsies on children who had shown clinical signs of pyloric hypertrophy 
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but later died from other causes. MoNRAD mentions only 3 cases. In tw > 
of them death occurred respectively 2 and 6 months after the patien 
had been cured, in the third 18 months after. In the two first there wa: 
still a suspicion of thickening of the pyloric canal, in the third the con- 
dition of the latter was perfectly normal. This seems to show that the 
infantile hypertrophy gradually disappears spontaneously. 

Between 1935 and 1939, RunsTrOM made a series of investigations 
which are of great interest with regard to this question. He studied the 
gastric changes in 107 children with pyloric hypertrophy roentgenologic- 
ally and followed them up for years. In the manifest stage — that is 
while the patients presented typical clinical symptoms with copious 
vomitings and loss of weight — he found the pyloric canal for a distance 
of 2—3 em. narrowed to a ribbon-like lumen, 1—2 mm. in width, with 
no, or only a few, longitudinal mucosal folds. The stomach showed ste- 
nosal peristalsis, which stopped exactly at the beinning of the constricted 
area. Moreover, he found the opening time of the stomach delayed. By 
opening time» ‘he understands the time it takes for the contrast meal 
to pass into the duodenum after it has entered the stomach. The normal 
time limit for this passage is not over 15 minutes, but in the manifest 
stage it was often prolonged to 2—3 hours. If the patients got over the 
manifest stage, they passed into stage II. The symptoms disappeared, 
roentgenologically the lumen of the pyloric canal became slightly wider, 
there was an increasing number of mucosal folds, and the opening time 
was considerably shorter, in many cases normal. The peristaltic waves 
still stopped, however, at the same point as before. This stage persisted 
in all cases up to the age of 1 year, in many up to 4 years or longer. After 
the age of 4 years the “radiologic picture again changed; there was a fur- 
ther increase in the width of the lumen of the canal and in the number 
of longitudinal rugae. The peristalsis was still strong, and stopped as be- 
fore at the upper limit of the hypertrophy. There was still a line of de- 
marcation, but in some cases there was seen an incipient peristaltic 
movement also in the hypertrophic area. RuNsTROM names this condition 
stage III. It was seen at the earliest age of 2 years, and sometimes per- 
sisted up to the age of 13 years. 

Runstrom tells of a pair of twins, where one of them was affected 
with pyloric stenosis in a typically manifest stage with corresponding 
roentgenologic changes, while the other did not manifest any clinical 
symptoms whatever, but on roentgen examination of the stomach showed 
changes corresponding to stage II. This shows that hypertrophy of the 
pylorus may be present from infancy without giving clinical symptoms. 

From the conditions thus demonstrated by “RUNSTROM it seems 
highly probable that the pyloric hypertrophy in the adults, whose patho- 
logic anatomy is the same as in children, is a persisting infantile hyper- 
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tiophy. That the changes in children may persist for years without 
giving clinical symptoms is no doubt, as pointed out by him, because 
two factors are involved: 1) the muscular hypertrophy, which is fairly 
stubile and constricts the pyloric canal, and 2) the mucosa of the con- 
stricted part, which, when it gets affected (with gastritis, for instance), 
becomes swollen owing to injection, edema and cell infiltration, and 
compromises the passage through the already narrow canal. Something 
similar is no doubt the case as regards the hypertrophy in adults, where 
the symptoms, as said, are often markedly periodical, and where dietetic 
treatment, for instance an ulcer cure, often is seen to bring improvement. 

Other authors have suggested that the pyloric hypertrophy might be 
of neuropathic origin, the theory being that persistent spasms in the 
pyloric canal should have been the cause of secondary, functional hyper- 
trophy. 


Radiology. Normally, the pyloric canal is from 0.8 to 1 em. long. 
When there is hypertrophy of the pylorus it measures from 2 to 4 cm. 
The contours are smooth and even, and if the hypertrophy only extends 
for a short distance — 2 or 3 cm. — up into the stomach, the canal is 
straight. If the constriction is longer, it is often arched, convex toward 
the side of the lesser curvature. Originally it was believed that the con- 
striction of the canal was stabile, so that the lumen was unchanged from 
one exposure to another. But on closer examination it is seen that, on 
the contrary, it varies; even when the hypertrophy is pronounced there 
are variations in width and changes of contour. Further, the canal is 
always funnel-shaped, widest orally. A little below the middle there is 
sometimes, oftenest on the side of the greater curvature, but sometimes 
also on the side of the lesser, a small prominence, corresponding to the 
cleft between the sphincteric and antral musculatures. These small 
projections-may be confounded with ulcer niches, but differ from them 
by the comparative readiness with which they allow the contrast me- 
dium to become evacuated, while the niches have a tendency to retain it. 
In many cases, distinct folds are seen in the relief of the constricted part, 
and often there may during the screening be felt a mobile tumor coin- 
ciding with the latter. Sometimes the hypertrophied area intrudes itself 
upon the base of the bulbus, about as the portio uteri on the vagina, 
with the result that a figure resembling a mushroom is formed. The 
stomach itself may show peristalsis with intervals of atony. In the se- 
verest cases there will be retention. The features which in the roentgeno- 
graphs characterise the prepyloric hypertrophy are the following six: 


1. Variations in the width of the constricted part. 
2. The absence of irregular arrosions. 
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3. A contrast-filled cleft between the pyloric sphincter and the res: 
of the hypertrophied area. 

4. The presence of mucosal folds. 

5. A small, palpable, mobile tumor. 

6. A rounded, mushroom-like defect in the base of the bulbus. 


The material we have gone through comprises the period 1934—- 
1944, and since the service on the average examines about 1,500 ston.- 
achs every year this means that the material comprises about 16,000 
stomachs. Among these we found, in all, 7 which were beyond doubt 
cases of pyloric hypertrophy. It is possible that there may have been a 
few more, but as we could not identify them with certainty we have 
thought it better to leave them out. We have, in other words, found 
about 1 case to every 2,000 examinations. This is a little less than the 
ratio shown by the figures from the Mayo Clinic; still, the order of mag- 
nitude is about the same. 

Table II gives a schematic summary of our 8 cases. Six of the pa- 
tients were male, 2 female. The aver age of age was 60 years. Six had had 
dyspeptic symptoms for a number of years, one (Case VI) only for 3 
months: one (Case IIT) had had no symptoms at all. Vomitings had been 
observed in half of the cases, and 2 had shown positive benzidine reac- 
tion. Six of the cases were operated on, the two others (Cases VII and 
VIII) have been under observation for respectively 9 and 5 years. 


Table IL. 
Eight Cases of pyloric 


id 
Sex Age Vomiting Bleeding Operation 
Test) 
61 35 years -- Resection of stomach. 
53 5—6 » Hematemesis 2051 » » » 
no symptoms — Melena 52.68 Expl. Laparotomy 
60 15 years 014 » » 
female ...... 60 several years } — 45,70 Resection of stomach. 
3 months Expl. Laparotomy | 
53 » — 35 60 none 


Case II, — Male, commercial traveller, 53 vears old, admitted to the Gjentofte 
County Hospital, service D. March 19th, 1944. — Had always been perfectly well until 
5—6 vears before admission, when he began to suffer from dyspepsia, which manifested 
itself by pressing pains in the epigastrium some hours after meals. The attacks would 
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cone on only for two-three days each 
tine, at intervals of about six months. 
There was never any nausea or vomit- 
ine. In November, 1943, he was during 
one of his travels admitted to the 
hospital in Viborg for hematemesis, 
was treated there with ulcer cure and 
discharged just before Christmas. A 
roentgen examination before his dis- 
charge showed considerable changes 
in the pyloric canal, which was trans- 
formed into a narrow channel with 
seemingly quite immobile, rigid walls. 
The Viborg hospital advised a renewed 
roentgen examination for control after 
three months, which was made at the 
Gjentofte County Hospital on March 
7th, 1944, and just as in Viborg the 
pylorie canal was found transformed 
into a rigid channel, about 3—4 em. 
long, the thickness of a pencil, and 
most of all resembling a tumor. On 
March 19th, the patient was therefore 
admitted to service D. His appearance 
was normal and healthy. Benzidine tests 
of feces repeatedly positive. Ewald, : 
normal. As the diagnosis of gastric tumor Fig. 7. 

after a renewed roentgen examination 

on March 20th (Fig. 7) was still held to be the correct one, laparotomy was done on 
March 28th. Just in front of the pylorus, and probably in the latter, there was felt a 
firm, but everywhere displaceable tumor, about the character of which nothing positive 
could be said, but of which it was firmly believed that it might just as likely be a 
cancer as an ulcer. The pylorus with the tumor was quite mobile; it was decided to doa 
resection, but on April Ist, the fourth day after the laparotomy, the patient died. 
Microscopy did not show any signs of malignancy; there was subchronic gastritis and, 
besides, considerable prepyloric hypertrophy of muscular coat. 


Case III. — Male, 61 years old, admitted to the Gjentofte County Hospital, 
service D, March 22nd, 1937. Formerly perfectly well, especially never dyspepsia. Four 
days before admission nausea, vomitings and pressing in the epigastrium; at the same time 
copious melena. No loss of weight. Had been admitted to the medical service on March 
3rd, but was on the 22nd transferred to the surgical service with the diagnosis of ap- 
pendicitis. Operation there showed the appendix to be normal, likewise the small in- 
testine, colon and gall bladder normal. Also the stomach was palpated, and a circum- 
scribed induration found in the wall of the pylorus, but no operation was done on the 
stomach, 

Two weeks later, on April 9th, a roentgen examination was made of the stomach. 
The body and fundus were normal. The distal portion of the pyloric canal was found 
constantly concentrically constricted, but showed some varying in width. In it were 
seen distinet longitudinal relief folds. There were no niche-like prominences. 

On May Ist, the patient was returned to the medical service, and as he felt well, and 
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Fig. 8. Fig. 9. 


his appetite was good and he put on weight, he was discharged on May 10th, after roent- 
gen examination of the stomach, which showed the same changes as on April $th. 

Two and a half vears later he was again admitted to the surgical service, this time 
for gangrene in the left foot, for which an amputation was performed. At that time he 
had no dyspeptic complaints, therefore the stomach was not examined. A vear afterwards 
he was still alive, but has since died, and it has not been possible to get any informa- 
tion either about the cause or the date of death. 


Case IV. — Male, 60 vears old, admitted to the Gjentofte County Hospital, ser- 
vice A, June 13th, 1959. Had for 15 vears had some dyspeptic troubles, with pains across 
the epigastrium, especially at night. Intake of food brought relief, and he had several 
times kept himself on rigorous diet, which resulted in improvement. In the last ten days 
before admission he had had constant pain in the epigastrium and a single attack of 
vomiting. Never melena or hematemesis. Ewald’s test showed hypochylia. Benzidine 
test of feces was negative. There was a slight 6 hours’ retention. (Bourget.) 

Roentgen examinations of the stomach June 19th and 22nd (Fig 8) showed the distal 
part of the latter transformed into a narrow channel, which was seen in all the films. The 
picture did not quite look like cancer, it was thought that it might be a case of hyper- 
trophy of the pylorus. Roentyenologic diagnosis: Organic affection in the prepyloric part 
of the stomach. 

e On June 26th, an exploratory laparotomy was done under spinal anesthesia. The 
pyloric canal looked very much like a small intestine, and the pyloric region was re- 
markably outstanding; but as it did seem quite certain that anything pathologic existed, 
no further surgical intervention was attempted. On July 22nd, the patient was dis- 
charged, feeling well. 
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Fig. 10. Fig. 11. 


A follow-up six vears later, Jan. 31st, 1945, showed that the dyspeptic symptoms 
still persisted. He had a feeling of pressure in the epigastrium after eating, and some- 
times attacks of vomiting 3—4 hours after meals. There was no loss of weight. Roentgen 
examination (Fig. 9) of the stomach at that time showed a normal body and fundus. 
There was a constant concentric construction of the juxtapylorie portion of the canal 
for an area of 3.5 em., with distinct longitudinal mucosal folds in the lumen, which also 
from one picture to another showed variations in width, from that of a match to that 
of a pencil, as well as variations in contour. There were no niche-like projections. 


Case V. — Female, 60 vears old, admitted to the Gjentofte County Hospital, 
service D., Feb. 18th, 1941, transferred from the medical service with the diagnosis of 
pyloric stenosis. Had for several years suffered from pains in the epigastrium, without 
relation to the meals, but with occasional attacks of vomiting. Had lost weight, but there 
had never been either melena or hematemeses. 

Roentgen examination of the stomach on Feb. 6th (Fig. 10) had shown a pathologic 
process in the pyloric canal, which was transformed into a narrow, funnel-shaped channel 
with apparently rigid walls. Roentgenologic diagnosis: Observation for gastric tumor. 

On Feb. 22nd, the stomach was resected under spinal anesthesia. Close to the py- 
lorus was felt a chestnut-sized, firm prepyloric tumor, which, when cut open, was found 
to lie submucosally and rather looked like a myoma. Microscopy of the specimen from 
the pylorus showed that the musculature was very hypertrophic. There were no signs 
of malignancy, but chronic gastritis. On March 25th, the patient was discharged, feeling 
well. 


Case VI. — Female, 77 vears old, admitted to the Gjentofte County Hospital, 
service A., Jan. 12st, 1945. Formerly well, but had in the last 3 months been suffering 
from pressing and cutting pains, which from the upper part of the abdomen radiated up 
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Fig. 12. Fig. 13. 


under the right thoracic margin and out into the back. They had relation to meals irre- 
spective of the nature of the food, and would gradually disappear. Never any vomiting. 
Zeiss, 108 per cent. Benzidine test of feces (3 times) negative. Bourget, no six-hour re- 
tention. 

Roentgen examinations of the stomach on Jan. 29th and 31st (Fig. 11) showed 
organic changes in the pyloric region. The pyloric canal was constricted for a distance of 
3.cm. It was funnel-shaped, widest orally, and there was mucosal relief through the con- 
stricted part. The bulbus was normal. During screening, a roundish, very mobile tumor, 
exactly corresponding to the constricted area, could be palpated. From the roentgenologic 
findings a case of pyloric hypertrophy was judged to be the most likely conjecture, but 
as it could not be said with absolute certainty, a high, medial laparotomy was performed 
on Feb. 7th under spinal anesthesia. The stomach was normal, no tumor could be felt 
in the body or fundus, but the pyloric ring was somewhat more pronounced than normally, 
and quite smooth everywhere, like a muscular ring. The other abdominal organs were 
normal. No operation was done on the stomach. The postoperative course was uneventful. 
On Feb. 21st, the patient was discharged. 

Roentgen examination of the stomach following the operation showed the same 
conditions as before. In the prepyloric segment there was a constriction which in the 
different special pictures showed distinct variations in width, and there was mucosal 
relief through the entire area. 


Case VII. — Male, 53 years old, admitted to the Gjentofte County Hospital, 
service C., Jan. 14th, 1936. For 4 vears past, periodical pains across the epigastrium after 
heavy meals, but otherwise without relation to the intake of food. At objective 
examination nothing abnormal. Roentgen examination of the stomach on Jan. 17th 
(Fig. 12) showed the prepyloric segment narrowed, but with normal mucosal folds. A!so 
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Fig. 14. Fig. 15. 


the bulbus duodeni was normal. There were no signs of ulcer; possibly a case of pyloric 
hypertrophy. Roentgenologic diagnosis: Observation for hypertrophy of the pylorus. 

As the patient refused to be treated, he was discharged on Jan. 20th, with advice 
to let himself be examined again after 2—3 months, but he did not turn up. A follow-up 
9 vears later showed him to be quite symptom-free. Roentgen examination, Jan. 31st, 
1945 (Fig. 13), showed as in 1936 distinct changes in the prepyloric segment, which was 
constantly constricted for a distance of about 3.5 cm., though with variations in the 
width of the lumen from one exposure to another and in several of the pictures longi- 
tudinal mucosal folds. About midway in the constriction there was a small tenon-shaped 
projection on the side toward the greater curvature. 


Case VIII. — Male, 53 years old, admitted to the Gjentofte County Hospital, 
service F., Sep. LOth, 1940. Formerly well. In the last 5—S vears a burning sensation and 
pains in the epigastrium, sometimes radiating around into the back. Intake of food 
would bring relief, and he often vomited 4—5 hous after meals. No melena or hemateme- 
ses. No loss of weight. Ewald, 38 +- 32 33/60. Benzidine test of feces, negative. Kemp, 
no six-hour retention. 

Roentgen examination of the stomach showed marked changes in the pyloric re- 
gion, the prepyloric segment was narrowed and tapering, there was some movement, 
though considerably diminished through the prepyloric part. On the side nearest the 
greater curvature there was a small tenon-shaped prominence resembling a niche. The 
picture did not quite look like that of a cancer, but rather suggested a juxtapyloric ulcer, 
though the possibility of an extraventricular process involving the pylorus could not be 
oe (Fig. 14). The patient was treated with ulcer cure and discharged Oct. 23rd, 
eeling well. 


Follow-up, Feb. 2nd, 1945. The patient declared himself well. Sometimes he would 
have a sensation of pressure after meals; he felt best when he kept from heavy food. He 
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did not smoke. He kept his weight and was fully capable of filling his job as a brewer: - 
worker. Roentgen examination of the stomach (Fig. 15) showed in the distal end of t! e 
pyloric canal a constant constriction, 3 cm. long, somewhat varying in width and passii z 
evently, with soft, smooth contours, over into the rest of the canal. No mucosal reli. f 
folds or projections anywhere. The bulbus normal. 


The roentgenologic Changes in our Material after Revision 


Variations in width of the constricted lumen were at all examinations 
seen in all our 8 cases, and are therefore in our opinion the most reliable 
symptom, and at the same time the most important from the viewpoint 
of differential diagnosis. We are thinking especially of the diagnosis from 
prepyloric cancer, the location and extension of which are the same, but 
which is rigid and unyielding, without movements of any kind, an 
through which the contrast substance passes in a continuous flow, whereas 
it in pyloric hypertrophy is forced through the constricted channel by 
peristalsis-like waves of contraction. 

In 5 cases we saw distinct, chiefly longitudinal rugae in the constricted 
area. In 3 cases the symptom was absent. or at least uncertain. In our 
opinion, the presence of the mucosal folds cannot, however, be considered 
as of any considerable value for the differential diagnosis, since it is 
known that cancer in the form of scirrhus or plastic linitis may persist 
for a long time submucosally and leave the relief intact. 

Small barium projections either on the side toward the greater or 
the lesser curvature were present in 6 of the cases, though only in the 
manner that they in the same patient might be present at one examina- 
tion and entirely absent at the next. The symptom is therefore not 
quite reliable: but if it is present, and is situated on the side toward the 
greater curvature, it is significant and points strongly to pyloric hyper- 
trophy. 

A mushroom-like defect in the bulbar base was seen in 6 cases. The 
symptom is not invariable, and since it was not particularly pronounced 
in any of them, often not more so than what may be seen under normal 
conditions, we do not consider it to be of very great value for the diagnosis. 

Finally, it was in several cases possible, when the abdominal wall 
was not too thick, to grasp a well circumscribed, plum-sized, always 
extremely mobile tumor corresponding with the constricted part. 

From the viewpoint of differential diagnosis it is cancer of the py- 
lorus which is of particular interest. It is especially the more fibrous 
types, carcinoma and plastic linitis, that cause difficulties, but, as said, 
the walls are in these cases quite rigid and unyielding, and the flow of 
the contrast substance through the constricted area is continuous, so 
that there with careful, if necessary repeated examination is great pos- 
sibility of being able to differentiate them from hypertrophy. 
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A still more difficult problem may be the diagnosis between pyloric 
h\ pertrophy and a juxtapyloric ulcer, especially in somewhat older cases 
of the latter, with a little, flat niche and secondary shrinkings. Also in 
these cases there is constriction of the region of the pyloric canal, which 
usually is situated excentrically, drawn up towards the side of the lesser 
curvature. It must here be remembered that the niche retains the con- 
trast substance longer than the small cleft, which is covered with normal 
mucosa, and that the constriction in hypertrophy of the pylorus is oftenest 
concentric; but there are undoubtedly cases in which it is impossible to 
make an absolutely sure diagnosis between the two conditions. 

Hypertrophy of the pylorus is a markedly benign affection, which 
only calls for surgical treatment in the rare cases where there are stenosal 
phenomena. It is therefore necessary, when it is suspected that the con- 
dition is one of hypertrophy, that the examination be made as carefully 
as possible, both as regards screening and serial exposures, which, if 
necessary, must be repeated; all the more because it is difficult — at 
least, it was in several of our cases impossible — to determine by ex- 
ploratory laparotomy whether the condition was one of cancer or ulcer 
or hypertrophy. Besides, the patients are as a rule elderly subjects, for 
whom a resection entails a not inconsiderable risk. 

Still, we believe that it, when it is suspected that the condition may 
be one of pyloric hypertrophy. in most cases will be possible by careful 
examination to differentiate that affection from the others mentioned, 
and thus save these patients from resection on suspicion of cancer. To 
which it must, however. be remarked that hypertrophy of the pylorus 
isa very rare affection, and that it therefore becomes difficult for every- 
body to become thoroughly familiar with its pathologie picture. 


SUMMARY 


After giving an account of a thoroughly studied case of hypertrophy of the pylorus 
ina man, 61 vears old, in which the diagnosis had been made on the basis of the roentgen 
examination, the authors mention the cases of that affection in adults reported in the 
literature, and describe the clinical picture, pathologic anatomy, etiology and roentgeno- 
logy of the condition. With regard to the etiology they conclude that pyloric hypertrophy 
in adults most probably is a persistence of the infantile condition. They further relate 
7 cases found among a material of 16,000 gastric cases examined in the roentgen clinic 
of the Gjentofte County Hospital, and discuss the roentgenologic changes in these. Finally, 
they point out that if these changes are borne in mind there is a possibility of establishing 
the diagnosis roentgenologically. 


ZUSAMMENFASSUNG 


Nach einem Bericht iiber einen sorgfialtig studierten Fall von Pylorushypertrophie 
bei einem 61jihrigen Manne, bei dem die Diagnose an Hand der Réntgenuntersuchung 
gestellt wurde, erwiihnen die Verff. die im Schrifttum wiedergegebenen Fille von dieser 
Erkrankung beim Erwachsenen und beschreiben das klinische Bild, die pathologische 
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Anatomie, Atiologie und Réntgenologie des Zustandes. Inbezug auf die Atiologie zieh: 
sie den Schluss, dass Pylorushypertrophie beim Erwachsenen héchst wahrscheinlic i 
durch Fortbestehen des infantilen Zustandes bedingt ist. Ferner beschreiben sie 7 Fall», 
die in einem Material von 16,000 in der Réntgenklinik des Kreiskrankenhauses Gentofie 
untersuchten Magenfiillen gefunden wurden, und besprechen die réntgenologisch: 1 
Veriinderungen bei diesen Fiillen. Schliesslich machen sie darauf aufmerksam, dass, wenn 
man diese Veriinderungen im Gedichtnis hat, eine Méglichkeit vorliegt, die Diagnose auf 
réntgenologischem Wege zu stellen. 


RESUME 


Aprés la relation d'un cas, étudié 4 fond, dhypertrophie du pylore chez un homme 
de 61 ans, ou le diagnostic avait été posé par les Rayons Roentgen, les auteurs mention- 
nent les exemples de cette affection chez ladulte rapportés dans la littérature et en 


décrivent le tableau clinique et anatomo-pathologique, l’étiologie et les signes radiologi- 


ques. En ce qui concerne étiologie ils concluent que /hypertrophie du pylore chez ladulte 


est tres probablement due & la persistance d'un état infantile. Ensuite ils rapportent 
7 cas trouvés sur un matériel de 16,000 estomacs examinés a la clinique radiologique de 
[Hopital de Comté de Gentofte, et soumettent 4 une discussion les modifications racdio- 
logiques observées. Pour terminer ils soulignent que si l'on garde ces signes présents 
i Vesprit il existe une possibilité d’établir le diagnostic par les Ravons Roentgen. 
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